(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) 

EUROPEAN PATENT APPLICATION 



EP 0 982 300 A2 



(43) Date of publication: 

01.03.2000 Bulletin 2000/09 

(21) Application number: 98403351.4 

(22) Date of filing: 31.12.1998 



(51) int. CI. 7 : C07D 295/088, C07C 21 1/08, 
C07D 21 1/04, C07D 295/185, 
C07D211/62, C07D211/70, 
C07D 207/20, A61P 25/28 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 29.07.1998 EP 98401944 

(71) Applicant: 

SOCIETE CIVILE BIOPROJET 
F-75003 Paris (FR) 

(72) Inventors: 

• Schwartz, Jean-Charles 
75014 Paris (FR) 

• Arrang, Jean-Michel 
91410 Dourdan (FR) 

• Garbarg, Monique 
75017 Paris (FR) 



• Lecomte, Jeanne-Marie 
75003 Paris (FR) 

• Ligneau, Xavier 
75013 Paris (FR) 

• Schunack, Walter G. 
14129 Berlin (DE) 

• Stark, Holger 
14199 Berlin (DE) 

• Ganellin, Charon Robin 
Wefwyn, Hert AL6 OTD (GB) 

• Leurquin, Fabien 
London E2 6DZ (GB) 

• Sigurd, Elz 
12107 Berlin (DE) 

(74) Representative: 

Le Guen, Gerard et al 
CABINET LAVOIX 
2, place d'Estienne d'Orves 
75441 Paris Cedex 09 (FR) 



Non-imidazole alkylamines as histamine H3 - receptor Mgands and their therapeutic 
applications 



(54) 

(57) Compounds of formula (A): 



[W] — N 



(A) 



a N -substituted piperazino group as defined. 

Compounds (A) are useful for preparing medica- 
ments acting as antagonists and/or agonists at the H 3 - 
receptors of histamine. 



wherein: 



- W is a residue which imparts antagonistic and/or 
agonistic activity at histamine H 3 -receptors when 
attached to an imidazole ring in 4(5) position. 

- R 1 and R 2 may be identical or different and repre- 
sent each independently 

a lower alkyl or cycloalkyl, or taken together 
with the nitrogen atom to which they are 
attached, 

a saturated nitrogen-containing ring (i) as 
defined, 

CD • a non-aromatic unsaturated nitrogen-contain- 

ing ring (ii) as defined, 
a morpholino group, or 
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Description 

[0001] The present invention relates to alkyiamines of formula (A) as defined hereafter, to their preparation and to 
their therapeutic applications. 

5 [0002] Antagonists of histamine H 3 -receptor are known especially to increase synthesis and release of cerebral his- 
tamine. Through this mechanism, they induce an extended wakefulness, an improvement in cognitive processes, a 
reduction in food intake and a normalization of vestibular reflexes (Schwartz et al. t Physiol. Rev., 1991, 71: 1-51). 
[0003] Whence these agents are potentially useful in several central nervous system disorders such as Alzheimer 
disease, mood and attention alterations, cognitive deficits in psychiatric pathologies, obesity, vertigo and motion sick- 
to ness. 

[0004] Histamine H 3 -receptor agonists are known to inhibit the release of several neurotransmitters including hista- 
mine, monoamines and neuropeptides and thereby exert sedative and sleep-promoting effects in brain. In peripheral 
tissues, H 3 -receptor agonists exert namely anti-inflammatory, antinociceptive, gastro-intestinal, antisecretory smooth 
muscle decontracting activities. 
15 [0005] AH the H 3 receptor antagonist or agonist compounds known so far resemble histamine in possessing an imi- 
dazole ring generally monosubstituted in 4(5)-position (Ganellin et a!., Are Pharmaceutica, 1995, 36:3, 455-468; Stark 
et al., Drug of the Future, 1 996, 21 (5), 507-520). 

[0006] Numerous patents and patent applications are directed to antagonist and/or agonist compounds having such 
structure, in particular EP 197 840, EP 494 010, WO 93/14070, WO 96/29315, WO 92/15 567, WO 93/20061, WO 
20 93/20062, WO 95/1 1894, US 5 486 526, WO 93/12107, WO 93/12108, WO 95/14007, WO 95/06037, WO 97/29092, 
EP 680 960, WO 96/38141, WO 96/38142, WO 96/40126. 

[0007] In the litterature, Plazzi et al., Eur. J. Med. Chem. 1995, 30, 881, Clitherow et al., Bioorg. & Med. Chem. Lett. 
6 (7), 833-838 (1996) Wolin et al., Bioorg. & Med. Chem. Lett; 8, 2157 (1998) can be cited also in this respect. 
[0008] Nevertheless, such imidazole derivatives may show drawbacks such as poor blood-brain barrier penetration, 

25 interaction with cytochrome P-450 proteins and/or some hepatic and ocular toxicities. 

[0009] Non-imidazole known neuro-active compounds such as betahistine (J-M. Arrang et al., Eur. J. Pharmacol. 
1985, 111: 72-84), phencyclidine (J-M. Arrang et al., Eur. J. Pharmacol. 1988, 157: 31-35), dimaprit (J-C Schwartz et 
al., Agents Actions 1990, 30: 13-23), clozapine (M. Kathmann et al., Psychopharmacology 1994, 116: 464-468), and 
sesquiterpenes (M. Takigawa et al., JP 06 345 642 (20 Dec 1994)) were suggested to display H 3 -receptor antagonism 

30 but all these compounds have only very low potency. 

[0010] These compounds were previously known as therapeutic agent before the discovery and characterization of 
the histamine H 3 -receptor, in particular as neuro-active agents for example as neuroleptic (clozapine) or psychotomi- 
metic (Phencyclidine) agent 

[001 1] When tested at the H 3 -receptor, these compounds were shown to display much lower potency than the imida- 
35 zole-containing compounds described in patent applications quoted above. 

[0012] Attempts at replacing the imidazole ring was generally not successful and no potent H 3 -receptor ligands not 

containing such ring was reported in the literature up to now. 

[0013] These investigations showed the importance of the 4(5)-imidazole moiety. 

[0014] The objective of the invention is to provide new potent H 3 -receptor ligands which may reduce the above-men- 
40 tioned drawbacks. 

[001 5] The present invention provides new compounds, the structure of which does not contain an imidazole moiety, 
which are useful as histamine H 3 -receptor ligands. 

[001 6] The compounds of the invention have the following general formula (A): 

45 

W-NC£ (A) 



so in which: 

— W is a residue which imparts antagonistic and/or agonistic activity at histamine H 3 -receptors when attached to an 
imidazole ring in 4(5)-position; 

— R 1 and R 2 may be identical or different and represent each independently 

55 

a lower alkyl or cycloalkyl, or taken together with the nitrogen atom to which they are attached, 
a saturated nitrogen-containing ring 
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10 



15 



25 



30 



i) N (CR a R b )m 



with m ranging from 2 to 8, or 

a non-aromatic unsaturated nitrogen-containing ring 



(CHR d ) q «tCRC 



with p and q being from 0 to 3 independently and r being from 0 to 4, provided that p and q are not simulteously 
20 0 and 2^p + q + r£8, R 3 *^ being independently a hydrogen atom or a lower alkyl, cycloalkyl, or carboalkoxy 

group, or 

a morpholino group, or 

a N-substituted piperazino group: 



with R being a lower alkyl, cycloalkyl, carboalkoxy, aryl, arylalkyl, an alkanoyl or aroyt group. 

[0017] The inventors have found, surprisingly, that antagonist and/or agonist compounds can be obtained by substi- 
tuting a di(alkyl) or (cycloalkyl )amine, or a non-aromatic nitrogen-containing ring — NR 1 R 2 as above-defined for the imi- 

35 dazole ring, in known antagonist and/or agonist imidazole derivatives. 

[0018] It is also believed that antagonist and/or agonist activity can be foreseen, by equivalence, for compounds 
according to formula (A) having a W residue of imidazole derivatives which were suggested in the prior art as H 3 antag- 
onists or agonists, and further for those W residues which would belong to future imidazole derivatives having substan- 
tial H 3 antagonist and/or agonist activity. 

40 [0019] Moreover, the inventors have observed that such non-imidazole analogues can provide potent antagonist 
and/or agonist activity. 

[0020] In this regards, they have prepared novel non-imidazole alkylamines analogues of formula (A) corresponding 
to known imidazole derivatives in particular from the above-mentioned prior art. 

[0021] The invention also relates to the addition salts which the compounds form with pharmaceutically acceptable 
45 acids. The pharmaceutically acceptable salts comprise the nontoxic salt of inorganic or organic acids. Examples of 
these salts include the hydrochloride, the hydrobromide or the hydrogen maleate or hydrogen oxalate. 
[0022] The present invention also encompasses the hydrates of the compounds, the hydrated salts of these com- 
pounds and the polymorphic crystalline structures. 

[0023] When the compounds can exist in one or a number of isomeric forms according to the number of asymmetric 
so centres in the molecule, the invention relates both to all the optical isomers and to their racemic modifications and the 
corresponding diastereoisomers. The separation of the diastereolsomers and/or of the optical isomers can be carried 
out according to methods known per se. 

[0024] The present invention also encompasses all the possible tautomeric forms of the compounds, whether these 
tautomers occur in isolated form or in the form of mixtures. 
55 [0025] According to the invention, lower alkyl or cycloalkyl is intended to mean a linear or branched alkyl group con- 
taining from 1 to 6 carbon atoms, or a saturated carbocycie containing 3 to 6 carbon atoms. 
[0026] Typically examples of lower alkyl are methyl, ethyl, propyl, isopropyl and butyl groups. 
[0027] A preferred group of compounds according to the invention comprises those with R 1 and R 2 representing inde- 
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pendently a lower alkyl group, especially an ethyl group. 

[0028] Preferred compounds are also those of formula (A) in which R 1 and R 2 taken together with the nitrogen atom 
to which they are attached, form a saturated nitrogen-containing ring: 



N (CR^R^m 



especially with m being 4, 5 or 6, optionally substituted with an alkyl group (R a ), preferably a methyl group. 
[0029] The groups R a and R b are identical or different for each (CR a R b ) moiety. 
[0030] Piperidyl and pyrrolidinyl moieties are especially preferred. 

[0031] Another preferred group of compounds comprises compounds (A) in which R 1 and R 2 taken together with the 
15 nitrogen atom to which they are attached, form a non-aromatic unsaturated nitrogen-containing ring: 



f~ (CHR3) p 

20 ii) N 



(CHRd) c 



f Rb l 



especially with p, q, and r being independently 1 or 2. 

[0032] In this group, more preferred compounds are those with p being 2 and q and r each being 1. 
[0033] A sub-class in this group comprises compounds with R a_d being each a hydrogen atom. 
[0034] When NR 1 R 2 is a nitrogen-containing ring i) or ii) as above-defined, the latter is preferably substituted with one 
30 or two lower alkyl group(s), especially a methyl group. 

[0035] The position for substitution is preferably selected according the following order: 

meta>para>ortho. 

35 [0036] The position for substitution is preferably selected according the following order: 
meta>para>ortho. 

[0037] In this group, for nitrogen-containing ring bearing only one substituent, this latter is preferably in meta position 
40 with respect to the nitrogen-atom. 

[0038] For nitrogen-containing ring bearing two substituents, meta-meta substitution is preferred, especially when 
these two substituents are in trans-relation. 

[0039] According to the invention, piperidyl or pyrrolidinyl moiety substituted in meta or meta-meta position, especially 
with a methyl group, give particularly preferred compounds. 
45 [0040] When NR 1 R 2 represents a N-substituted piperazino group, R may be a lower alkyl e.g. methyl. 
[0041] Typical examples of group R being an aryl or arylalkyl moiety are phenyl and benzyl. 
[0042] R may be also an alkanoyi or aroyi group e.g. acetyl or benzoyl. 

[0043] In all the possible groups for R, the alkyl moiety refers to a linear or branched chain containing from 1 to 6 car- 
bon atoms. 

so [0044] The cycloalky! group refers to a saturated carbocycle containing 3 to 7 carbon atoms. 

[0045] When R represents an aryl or arylalkyl group, the aryl moiety is especially a phenyl group optionally substituted 
with one or more substituents selected from halogen atoms, advantageously selected from fluorine, chlorine and bro- 
mine, or a lower alkyl or cycloalkyl, a trifluorom ethyl, aryl, alkoxy, aryloxy, nitro, formyl, alkanoyi, aroyl, arylalkanoyt, 
amino, carboxamido, cyano, alkyloximino, aryloximino, a-hydroxyalkyi, alkenyl, alkynyl, sulphamido, sulfamoyl, carbox- 

55 amide, carboalkoxy, arylalkyl or oxime group. 

[0046] R may be also an optionally substituted benzoyl, the substituent being as defined above with reference to the 
phenyl group. 

[0047] Typical example of — NR 1 R 2 representing a N-substituted piperazino group is N-acetylpiperazino. 
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[0048] According to one aspect, the compounds of the invention have the following general formula (I): 



5 




X— C n H 2r r— N % 



v* 1 



(i) 



R2 



10 



in which: 



— C n H 2 n is a linear or branched hydrocarbon chain with n ranging from 2 to 8; 

— X is an oxygen or sulfur atom; 
15 — n 3 is an integer from 0 to 5; 

— R 3 represents each independently 

a halogen atom, 

a lower alkyl or cycloalkyl, a trifluoromethyl, aryl, alkoxy, aryloxy, nitro, formyl, alkanoyl, aroyl, arylalkanoyl, 
20 amino, carboxamido, cyano, alkyloximino, aryloximino, a-hydroxyalkyl, alkenyl, alkynyl, sulphamido, sulfamoyl, 

carboxamide, carboalkoxy, arylalkyl or oxime group, 

or taken together with the carbon atoms of the phenyl ring to which it is fused, a 5- or 6-membered saturated 
or unsaturated ring or a benzene ring. 

25 — R 1 and R 2 are as above-defined in formula (A). 

[0049] A preferred group of compounds according to the invention is the group composed of compounds of formula 
(I) in which X is an oxygen atom. 

[0050] Another preferred group of compounds comprises compounds (I) in which -C n H 2n - is a linear chain -(CH 2 ) n - 
30 with n being as previously defined. 

[0051] Preferred compounds are also those with n varying from 3 to 5, and with n being more preferably 3. 

[0052] A sub-class of compounds according to the invention comprises the compounds of formula (I) with n 3 being 

zero that is those having an unsubstituted phenyl moiety. 

[0053] Another group of compounds according to the invention is composed of compounds containing one or more 
35 substituents R 3 which may be identical or different. In this group, the compounds having a mono- or di-substituted (n 3 
= 1 or 2) phenyl moiety are preferred and those mono-substituted with one group R 3 as defined above in para-position 
are particularly preferred. 

[0054] Among these compounds, (n 3 being 1 ) R 3 is preferably a halogen atom or a cyano, nitro, alkanoyl, alkyloximino 
or a-hydroxyalkyl group. 

40 [0055] Still more preferred compounds are those with R 3 being CN, N0 2 , COCH 3 , COC 2 H 5 , H 3 C-C=N-OH, H 3 C-CH- 



[0056] R 3 being a halogen atom may be advantageously selected from fluorine, chlorine and bromine. 
[0057] R 3 being an aryl group, may be especially a phenyl group. 
[0058] In the other substituents R 3 , the aryl moiety is advantageously a phenyl moiety. 
45 [0059] R 3 being an aryloxy group may be especially a phenoxy group. 

[0060] According to the invention, alkanoyl is intended to mean a group containing an alkyl moiety as defined above. 
[0061] Typical examples of R 3 being an alkanoyl, aroyl or arylalkanoyl group are acetyl, butyryl and propionyl groups, 
benzoyl group or phenylacetyl group. 

[0062] Typical examples of R 3 forming together with the carbon atoms of the phenyl ring to which it is fused, a satu- 
50 rated ring leads to 5,6,7,8-tetrahydronaphthyl or forming a benzene ring leads to a naphthyl moiety. 

[0063] . According to the invention, alkenyl or alkynyl group may contain advantageously from 1 to 8 carbon atoms, in 
particular from 1 to 6 carbon atoms and preferably 1 to 4 carbon atoms. 

[0064] In carboalkoxy, carboxyamido or carboxamide groups, the hydrocarbon chain is saturated, linear or branched 
and contains an alkyl moiety as defined above. 
55 [0065] In alkoxy, alkyloximino, arylalkyl or cc-hydroxyalkyi group, the alkyl moiety is as previously defined also. 
[0066] Particularly preferred compounds are: 

1 -(5-phenoxypentyl)-piperidine 



OH. 
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1 -(5-phenoxypentyl)-pyrrolidine 

N-methyi-N-(5-phenoxypentyl)-ethy!amine 

1 -(5-phenoxypentyl)-morpholine 

N-(5-phenoxypentyl)-hexamethyleneimine 

N-ethyl-N-(5-phenoxypentyl)-propylamine 

1-(5-phenoxypentyl)-2-methyi-piperidine 

1-(5-phenoxypentyl)-4-propyl-piperidine 

1-(5-phenoxypentyl)-4-methyl-piperidine 

1-(5-phenoxypentyl)-3-methyl-piperidine 

1-acetyl~4-(5-phenoxypentyl)-piperazine 

I^S-phenoxypentylJ-S.S-trans-dimethyl-piperidine 

1-(5-phenoxypentyl)-3,5-cis-dimethyl-piperidine 

1-(5-phenoxypentyl)-2,6-cis-dimethyl-piperidine 

4-carboethoxy-1-(5-phenoxypentyl)-pi peri dine 

3-carboethoxy-1-(5-phenoxypentyl)-piperidine 

1 -(5-phenoxypentyl)-1 ,2,3,6-tetrahydropyridine 

1-[5-(4-nitrophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-chlorophenoxy)-pentyl]-pyrrolidine 

1 -[5-(4-methoxyphenoxy)-pentyl]-pyiToli d i ne 

1-[5-(4-methylphenoxy)-pentyl]-pyrrolidine 

1-[5-(4-cyanophenoxy)-pentyi]-pyrrolidine 

1-[5-(2-naphthyloxy)-pentyl]-pyrrolidine 

1 -[5-(1 -naphthyloxy)-pentyl]-pyrrolidine 

1-[5-(3-chlorophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-phenylphenoxy)-pentyl]-pyrrolidine 

1-{5-[2-(5,6,7,8-tetrahydronaphthyl)-oxy]-pentyl}-pyiTolidine 

1-[5-(3-phenylphenoxy)-pentyl]-pyrro!idine 

1-(5-phenoxypentyl)-2,5-dihydropyrrole 

1 -{5-[1 -(5,6,7,8-tetrahydronaphthyl)-oxy]-pentyl}-pyrrolidine 

1 -(4-phenoxybutyl}-pyrrolidine 

1 -(6-phenoxyhexyl)-pyiTolidine 

1-(5-phenylthiopentyl)-pyrrolidine 

1 -(4-phenylthiobutyi)-pyrro!idine 

1 -(3-phenoxypropyl)-pyrrolidine 

1-[5-(3-nitrophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-fluorophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-nitrophenoxy)-pentyl]-3-methyl-piperidine 

1-[5-(4-acetylphenoxy)-pentyl]-pyrroIidine 

1-[5-(4-aminopherioxy)-pentyl]-pyrrolidine 

1-[5-(3-cyanophenoxy)-pentyl]-pyrrolidine 

N-[3-(4-nitrophenoxy)-propyl]-diethylamine 

N-[3-(4-cyanophenoxy)-propyl]-diethylamine 

1-[5-(4-benzoylphenoxy)-pentyl]-pyrrolidine 

1-{5-[4-(phenylacetyi)-phenoxy]-pentyl}-pyrrolidine 

N-[3-(4-acetylphenoxy)-propyl]-diethylamine 

1-[5-(4-acetamidophenoxy)-pentyl]-pyrrolidine 

1 -[5-(4-ph enoxyph en oxy )-penty l]-pyrrolid i ne 

1-[5-(4-N-benzamidophenoxy)-pentyl]-pyrrolidine 

1 -{5-[4-(1 -hydroxyethyl)-phenoxy]-pentyl}-pyrrolidine 

1-[5-(4-cyanophenoxy)-pentyi]-diethylamine 

1-[5-(4-cyanophenoxy)-pentyl]-piperidine 

N-[5-(4-cyanophenoxy)-pentyl]-dimethylamine 

N-[2-(4-cyanophenoxy)-ethyl]-diethylamine 

N-[3-(4-cyanophenoxy)-propyl]-dimethylamine 

N-[4-(4-cyanophenoxy)-butyl]-diethylamine 

N-[5-(4-cyanophenoxy)-pentyl]-dipropylamine 

1-[3-(4-cyanophenoxy)-propyl]-pyiTo!idine 

1-[3-(4-cyanophenoxy)-propyl]-piperidine 
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N-[3-(4-cyanophenoxy)-propyl]-hexamethyleneimine 

N-[6-(4-cyanophenoxy)-hexyl]-djethylamine 

N-[3-(4-cyanophenoxy)-propyl]-dipropylamine 

N-3-[4-(1-hydroxyethyl)-phenoxy]-propyl-diethylamine 

4-(3-diethylaminopropoxy)-acetophenone-oxime 

1 -[3-(4-acetylphenoxy)-propyl]-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-3-methyl-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-3 l 5-trans-dimethyl-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-4-methyl-piperidine 

1-[3-(4-propionylphenoxy)-propyl]-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-3,5-cis-dimethyl-piperidine 

1-[3-(4-formylphenoxy)-propyl]-piperidine 

1-[3-(4-isobutyrylphenoxy)-propyl]-piperidine 

N-[3-(4-propionylphenoxyVpropyl]-diethylamine 

1-[3-(4-butyrylphenoxy)-propyl]-piperidine 

1 -[3-(4-acetylphenoxy)-propyl]-1 ,2,3,6-tetrahydropyridine 

[0067] More preferred compounds are: 

1 -[5-(4-nitrophenoxy)-pentyl]-pyrroHdine 

N«-j[3-(4-cyanophenoxy)-propyl]-diethylamine 

N-[3-(4-acetylphenoxy)-propyl]-diethylamine 

1-{5-[4-(1-hydroxyethyl)-phenoxy]-pentyl)-pyrrolidine 

N-[4-(4-cyanophenoxy)-butyl]-diethylamine 

1-[3-(4-cyanophenoxy)-propyl]-piperidine 

N-[3-(4-cyanophenoxy)-propyl]-hexamethyleneimine 

N-3-[4-(1-hydroxyethyl)-phenoxy]-propyl-diethylamine 

4-(3-diethylaminopropoxy)-acetophenone-oxime 

1-[3-(4-acetylphenoxy)-propyl]-3-methyl-piperidjne 

1-[3-(4-acetylphenoxy)-propyl]-4-methyl-piperidine 

1-[3-(4-propiony!phenoxy)-propyl]-piperidine 

[0068] Compounds of formula (I) in which: 

-NR 1 R 2 is a pyrrolidinyl group, C n H 2n is a linear chain -(CH 2 ) n - and n 3 is zero, X being an oxygen atom with n rang- 
ing from 3 to 5, or X being a sulfur atom with n being 4 or 5; 

-NR 1 R 2 is a piperidinyl group, C n H 2n is a linear chain -(CH 2 ) n - and X is an oxygen atom, n 3 being zero with n being 
2, 5 or 8 or n 3 being 1 with R 3 being 4-CN and n being 5; 

-NR 1 R 2 is a diethylamine group, X is an oxygen atom, C n H 2n is a linear chain -(CH 2 ) n - and n 3 is 1 , R 3 being 4-N0 2 
or 4-COCH 3 with n being 3 or R 3 being 4-CN with n being 2 to 4; 

-NR 1 R 2 is a dimethylamine group, X is an oxygen atom, C n H 2n is a linear chain -(CH 2 ) n - and n 3 is 1, R 3 being 4- 
CN with n being 3, 

are known in the art. 

[0069] A subject of the invention is thus the use of these compounds as antagonists at the histamine H 3 -receptors, in 
particular to prepare medicaments acting as H 3 -antagonists intended for the treatments detailed below. 
[0070] According to a second aspect, the object of the present invention is non-imidazole compounds analogous to 
the compounds disclosed in WO 96/29315 and WO 93/14070. 

[0071] Thus, a first sub-class of the compounds (A) of the invention is defined by the compounds having the following 
general formula (Ma) and (lib): 



EP 0 982 300 A2 



RU ^N — (chain A»)— X II— (chain B") — Y» ("a) 
R2 

5 

or 

R1 :>N— (chain A»)— X«-Y" («b) 

10 " 



in which 

15 - R 1 and R 2 are as defined with reference to general formula (A); 

the chain A M represents a saturated or unsaturated, straight or branched hydrocarbon chain containing 1 to 6 car- 
bon atoms, it being possible for the saturated hydrocarbon chain to be interrupted by a hetero atom such as a sul- 
phur atom; 

— X" represents an oxygen or sulphur atom, -NH-, -NHCO-, -N(alkyl)CO- f -NHCONH-, -NH-CS-NH-, -NHCS-, -O- 
20 CO-, -CO-O-, -OCONH-, -OCON(alkylh -OCONH-CO-, -CONH-, -CON(alkyl)- f -SO-, -CO-, -CHOH- or -NR ir 

C(=NR"u)-NR , | r> Rj| and R'u denoting a hydrogen atom or a lower alkyl radical and R"n a hydrogen atom or another 
powerful electronegative group, such as a cyano or COY/ group, Y^' denoting an aikoxy group; 
the chain B n represents a straight alkylene chain -(CH 2 ) n ir, n being an integer which can vary between 1 and 5 or 
a branched alkylene chain containing from 2 to 8 carbon atoms, the alkylene chain being optionally interrupted by 
25 one or a number of oxygen or sulphur atoms, or a group -(CH 2 ) n irO- or -(CH 2 )ni|-S- where n M is an integer equal to 
1 or 2; 

[0072] Y H represents a straight or branched alkyl group containing 1 to 8 carbon atoms; a cycloalkyl containing 3 to 
6 carbon atoms; a bi cycloalkyl group; a cycloalkenyl group; an aryl group such as an optionally substituted phenyl 
30 group; a 5- or 6-membered heterocyclic radical containing one or two heteroatoms chosen from nitrogen and sulphur 
atoms, the said heterocyclic radical optionally being substituted; or also a bicyclic radical resulting from the fusion of a 
benzene ring to a heterocycle as defined above. 

[0073] The chain A can be a straight alkylene chain -(CH 2 )nir, n M representing an integer between 1 and 6 carbon 
atoms, preferably between 1 and 4 carbon atoms, or a branched alkylene chain, preferably a chain substituted by one 
35 or a number of methyl or ethyl radicals. 

[0074] The chain A" can also be a straight or branched unsaturated alkylene chain, and can be, for example, the allyl 
group. 

[0075] When Y M represents a cyclcoalkyl group, the latter can be, for example, cyclopentyl, cyclohexyl or a bicycloalkyl 
group. 

40 [0076] When Y n represents a substituted phenyl group, the phenyl group can be mono- or polysubstituted, for exam- 
ple, by a halogen, by a lower alkyl, for example CH 3 , by CF 3 , CN, COCH 3 , COOR 1 ^ or OR 11 ^ R^ representing a lower 
alkyl, for example COOCH 3 , the N0 2 group or the group NR'^R 1 ^, R n 2 and R M 3 representing a hydrogen atom and/or 
a lower alkyl radical flower alkyl" means an alkyl radical containing at most 6 carbon atoms). 

[0077] When Y 11 represents a heterocyclic radical, the latter can be, for example, the pyridyl radical, the pyridyl N-oxide 
45 radical or the pyrazinyl radical, optionally mono- or polysubstituted by N0 2 , CF 3 , CH 3 , NH 2 , a halogen such as CI, the 
COOCH 3 group or also the thiazolyl radical. 

[0078] When Y 11 represents a bicyclic radical resulting from the fusion of a benzene ring to a heterocycle, the radical 
can be, for example, the benzothiazolyl radical. 

[0079] A second sub-class of the compounds (A) according to the invention comprises the compounds having the 
so above-formulae (lla) and (lib) in which: 

— R 1 R 2 are as defined with reference to general formula (A); 

— the chain A" represents an unbranched, branched or unsaturated alkyl group -(CH 2 ) n ir where n M is an integer 
which can vary between 1 and 8 and preferably between 1 and 4; an unbranched or branched alkene group com- 

55 prising from 1 to 8 carbon atoms and preferably 1 to 4 carbon atoms; an unbranched or branched alkyne group 
comprising from 1 to 4 carbon atoms; 

— the group X u represents -OCONH-; -OCON (alkyl)-; -OCON(alkene)-; -OCO-; -OCSNH-; -CH 2 -; -O-; -OCH 2 CO-; - 
S-; -CO-; -CS-; amine; alkene; 
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— the chain B 11 represents an unbranched, branched or unsaturated lower alkyl comprising from 1 to 8 carbon atoms 
and preferably 1 to 5 carbon atoms; -(CH 2 ) n ti(hetero atom)- where the hetero atom is preferably a sulphur or oxy- 
gen atom; njj being an integer which can vary between 1 and 5, preferably between 1 and 4; 

— the group Y M represents a phenyl group, unsubstituted or mono- or polysubstituted with one or more identical or 
5 different substituents selected from halogen atoms, OCF 3 , CHO, CF 3 , S0 2 N(alkyl) 2 such as S0 2 N(CH 3 ) 2 , N0 2 , 

S(alkyl), S(aryl), SCH 2 (phenyl), an unbranched or branched alkene, an unbranched or branched alkyne optionally 
substituted with a trialkylsilyl radical, -O(alkyl), -O(aryl), -CH 2 CN, a ketone, an aldehyde, a sulphone, an acetal, an 
alcohol, a lower alkyl, -CH=CH-CHO, -C(alkyl)=N-OH, -C(alkyl)=N-0(alkyl) and other keto derivatives, -CH=NOH, 
-CH=NO(aIkyl), and other aldehyde derivatives, -C(alkyl)=NH-NH-CONH 2 , an Ophenyl or -OCH 2 (phenyl) group, - 

10 C(cycloalkyl)=NOH, -C(cycloalkyl)=N-0(alkyl), an optionally substituted heterocycle; a heterocycle comprising a 
sulphur hetero atom; a cycloalkyl; a bicyclic group and preferably a norbornyl group; a phenyl ring fused to a hete- 
rocycle comprising a nitrogen hetero atom or to a carbocycle or a heterocycle bearing a keto function; an 
unbranched or branched lower alkyl comprising from 1 to 8 carbon atoms; an unbranched or branched alkyne com- 
prising from 1 to 8 carbon atoms and preferably 1 to 5 carbon atoms; a linear or branched alkyl mono- or polysub- 

15 stituted with phenyl groups which are either unsubstituted or mono- or polysubstituted; a phenyl alkyl ketone in 
which the alkyl group is branched or unbranched or cyclic; a substituted or unsubstituted benzophenone; a substi- 
tuted or unsubstituted, unbranched or branched or cyclic phenyl alcohol; an unbranched or branched alkene; a pip- 
eridyl group; a phenylcycloalkyl group; a polycyclic group, in particular a fluorenyl group, a naphthyl or 
polyhydronaphthyl group or an indanyl group; a phenol group; a ketone or keto derivative; a diphenyl group; a phe- 

20 noxyphenyl group; a benzyloxyphenyl group. 

[0080] According to the invention, group X n representing an amine is understood to mean a secondary or tertiary 
amine. 

[0081] The alkyl, alkene, alkyne, keto, aldehyde, cycloalkyl, S-alkyl, O-alkyl, phenyl alcohol and phenyl-cycloalkyl 
25 groups mentioned above as well as in the remainder of the description and the claims of the present patent comprise 
from 1 to 8 carbon atoms, and preferably 1 to 5. 

[0082] Likewise, keto derivatives are understood to mean any oxime, alkyl oxime, hydrazone, acetal, aminal, ketal, 
thione, carbazone or semicarbazone group and the thio analogues of these derivatives. 

[0083] Likewise, by mono- or polysubstituted phenyl and/or benzophenone groups, it is understood to mean that these 
30 groups are substituted with one or more identical or different substituents selected from halogen atoms, OCF 3 , CHO, 
CF 3 , S0 2 N(alkyl) 2 , S0 2 N(CH 3 ) 2 , N0 2 , S(alkyl), S(aryl), SCH 2 (phenyl), an unbranched or branched alkene, an 
unbranched or branched alkyne optionally substituted with a trialkylsilyl radical, -O(alkyl), -O(aryl), -CH 2 CN, a ketone, 
an aldehyde, a sulphone, an acetal, an alcohol, a lower alkyl, -CH=CH-CHO, -C(alkyl)=N-OH, -C(alkyl)=N-0(alkyt) an 
other keto derivatives, -CH=NOH, -CH=NO(alkyl), and other aldehyde derivatives, -C(alkyl)=NH-NH-CONH 2 , an O- 
35 phenyl or -OCH 2 (phenyl) group, -C(cycloalkyl)=NOH, -C(cycloalkyl)=N-0(alkyl), an optionally substituted heterocycle. 
[0084] The keto substituent is preferably selected from a linear- or branched-chain aliphatic ketone, it being possible 
for the said chain to comprise from 1 to 8 carbon atoms and optionally to bear a hydroxyl group, a cycloalkyl ketone, an 
aryl alkyl ketone or aryl alkenyl ketone in which the aryl group is unsubstituted or mono- or polysubstituted, or a heter- 
oaryl ketone in which the heteroaryl unit is preferably monocyclic. 
40 [0085] The acetal substituent preferably consists of an aliphatic acetal comprising from 1 to 8 carbon atoms and 
optionally bearing a hydroxyl radical. 

[0086] Group Y n representing a ketone is understood to mean, in particular, a ketone substituted with an alkyl or aryl 
group, it being possible for these groups to be substituted or unsubstituted. 

[0087] As regards the heterocycles, these comprise from 1 to 3 hetero atoms, preferably sulphur, oxygen or nitrogen 
45 atoms. 

[0088] The heterocycle substituent is preferably selected from an oxadiazole or an imidazole. 

[0089] Preferred compounds (Ha) and (lib) are those in which X M is selected from -O-, -NH-, -CH 2 -, -OCONH-, - 

NHCO-, -NHCONH-. X M represents more preferably an oxygen atom. 

[0090] Preferred compounds (lla) and (lib) are also those in which Y M is selected from a linear or branched alkyl group 
so as above defined; a cycloalkyl group as above-defined, in particular cyclopentyl or cyclohexyl group; a phenyl group 
unsubstituted or mono-substituted, preferred substituent being halogen atom, in particular chorine; a heterocyclic rad- 
ical, in particular pyridyl N-oxide or pyrazinyl radicals; a bicyclic radical such as a benzothiazolyl radical. 
[0091] Y M is preferably a phenyl group at least mono-substituted with -CHO, a ketone, an aldehyde, -CH=CH-CHO, - 
C(alkyl)=N-OH, -C(aIky1)=N-0(aIkyl) and other keto derivatives, -CH=N-OH, -CH=NO(alkyl) and other aldehyde deriva- 
55 tives, -C(cycloalkyl)=NOH, -C(cycloalkyl)=N-0(alkyl). 

[0092] According to the invention, Y M represents especially a phenyl group at least mono-substituted with a keto-sub- 

stituent or an oxime-substituent, or an halogen atom. 

[0093] Particularly preferred keto-substituent is cycloalkyl ketone. 
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[0094] Other preferred compounds are those wherein Y n represents a phenyl group fused to a carbocycle bearing a 
keto-function. 

[0095] Yet other prefered Y n are phenylalkyl ketone in which the alkyl group is branched or unbranched or cyclic; an 
optionally substituted benzophenone, a ketone. 

[0096] Particularly preferred group Y 11 are a phenyl group unsubstituted or mono-substituted as above-defined. 
[0097] The chain A 11 is preferably a chain -(CH 2 ) n n - with n M varying from 1 to 6, preferably from 1 to 4. The chain A u 
represents especially -(CH 2 ) 3 -. 
[0098] Preferred chain B n is -(CH 2 ) 2 - or -(CH 2 ) 3 -. 

[0099] Among compounds (Ha) and (lib), particularly preferred compounds are those in which X n is an oxygen atom, 
the chain A M represents -(CH 2 ) 3 - and, for compounds of formula (Ha), the chain B n represents -(CH 2 ) 3 - also. 
[0100] In this group, Y n is preferably an aryl group. 

[0101] Preferred group R 1 and R 2 are as above-defined with reference to formula (A). 
[0102] Examples of compounds (Ha) and (lib) are: 

— 3,3-Dimethylbutyl 3-piperidinopropyl ether 

— 3-Phenylpropyl 3-piperidinopropyl ether 

— 3-(4-Chlorophenyl)propyl 3-piperidinopropyl ether 

— 2-Benzothiazolyl 3-piperidinopropyl ether 

— N-Phenyl-3-piperidinopropyl carbamate 

— N-Pentyl-3-piperidinopropy! carbamate 

— (S)-(+)-N-[2-(3,3-Dimethyl)butyl]-3-piperidinopropyl carbamate 

— 3-Cyclopentyl-N-(3-(1-pyrrolidinyl)propyl)propanamide 

— N-Cyclohexyl-N'-(1-pyrrolidinyI-3-propyl)urea 

— 2-((2-Piperidinoethyl)amino)benzothiazole 

— 5-Piperidinopentylamine 

— 2-Nitro-5-(6-piperidinohexy1)pyridine 

— 3-Nitro-2-(6-piperidinohexyiamino)pyridine 

— 2-(6-Piperidinohexylamino)pyrimidine 

— N-(6-Phenylhexyl)piperidine 

[0103] N-phenyl-N'-(N-diethylamino-3-propyl)urea and N-benzyl-N'-(3-piperidinopropyl)guanidine (named com- 
pounds 98 and 99 respectively) are also illustrative of compounds (Ha) and (lib). 

[01 04] According to a third aspect, the object of the present invention is non-imidazole compounds analogous to the 
compounds disclosed in EP 197 840. 

[0105] Thus, a sub-class of compounds (A) according to the invention comprises compounds having the following for- 
mula (III) 




in which: 

NR 1 R 2 is either in 3-position or in 4-position on the piperidyl moiety, R 1 and R 2 being as defined with reference to 
formula (A); 

R 2 m denotes a linear or branched alkyl group having 1 to 6 carbon atoms; a piperonyl group, a 3-(1-benzimidazol- 
onyl)propyl group; a group of formula 



— (CH^r-XH'--/^^ 
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in which n m is 0, 1 , 2 or 3, X m is a single bond or alternatively -O-, -S-, -NH-, -CO-, -CH=CH- or 



? H 

6- 



10 



15 



20 



and R3 I!I is H, CH 3 , halogen, CN, CF 3 or an acyl group -COR4 111 , R4 ,M being a linear or branched alkyl group having 
1 to 6 carbon atoms, a cycloalkyl group having 3 to 6 carbon atoms or a phenyl group which can bear a CH 3 or F 
substituent; or alternatively a group of formula 



NH— R 5 



in 



jn which Z 111 denotes an O or S atom or a divalent group NH, N-CH 3 or N-CN and R 5 m denotes a linear or 
branched alkyl group having 1 to 8 carbon atoms, a cycloalkyl group having 3 to 6 carbon atoms which can bear a 
phenyl substituent, a (C 3 -C 6 cycloalkyl) (linear or branched, C r C 3 alkyl) group, a phenyl group which can bear a 
CH 3 , halogen or CF 3 substituent, a phenyl(linear or branched, C r C 3 alkyl) group or a naphthyl, adamantyl or p- 
25 toluenesulphonyl group. 

[0106] Preferred compounds (III) are those with R m representing the group 
30 C— NH— R»t . 

Z m and R ,M 5 being as above-defined and Z ,H is especially O, S or NH. 
35 [0107] Preferred group R in 5 is a (C 3 -C 6 )cycloalkyl group. 

[0108] Preferred R 1 and R 2 groups are as above-described in formula (A). 

[0109] An example of such compound (III) is N'-Cyclohexylthiocarbamoyl-N-l^-bipiperidine (compound 84). 

[01 1 0] According to a fourth aspect, a sub-class of compounds (A) includes the compounds which have the following 

formula (IV), analogous to compounds disclosed in EP 494 010: in which 

40 



r 1 

45 




RlV-N' >— N' (IV) 



— R 1 and R 2 are as defined with reference to general formula (A); 
so — R ,v represents a hydrogen atom or a group COR 3 lv , in which R 3 IV represents 

(a) a linear or branched aliphatic group containing 1 to 1 1 , and in particular 1 to 9, carbon atoms; 

(b) a cyclane ring-system such as cyclopropane, phenyicyclopropane, cyclobutane, cyclopentane, cyclohex- 
ane, cycloheptane, norbomane, adamantane, noradamantane, chlorooxonorbomane, chloroethylenedioxynor- 

55 bomane, bromoethylenedioxynorbomane and the anhydride group of hydroxycarboxy-1,2,2- 

trimethylcyclopentanecarboxylic acid; 

(c) a benzene ring, unsubstituted or substituted at the para-position with a linear or branched aliphatic group 
containing 3 to 5 carbon atoms, as well as with a halogen; 



11 



10 



20 



EP 0 982 300 A2 

(d) a group (CH 2 ) m ivR4 lv in which m| V is a number between 1 and 10, and R4 IV represents a cyclane ring sys- 
tem such as cyclopropane, cyclobutane, cyclopentane, cyclopentene, cyclohexane, cycloheptane, nor- 
bomane, noradamantane, adamantane and 6,6-dimethylbicyclo[3.1.1] heptene; a benzene ring, unsubstituted 
or monosubstituted with a fluorine atom, a chlorine atom, a methyl group or a methoxy group; a thiophene ring 
grafted via its ring-position 2 or its ring-position 3; a carboxylic acid ester group COOR 5 ,v , in which R 5 IV is a 
cyclane ring-system such as cyclopropane, cyclobutane, cyclopentane, cyclohexane or norbomane; a carbox- 
ylic acid amide group of structure CONHR 6 lv , in which R 6 ,v represents a cyclane ring-system such as cyclo- 
propane, cyclobutane, cyclopentane, cyclohexane or norbomane; a carboxylic acid amide group of structure 

CON^J 



15 in which the group 



<! 



represents pyrrolidine, piperidine or 2,6-dimethylmorpholine; or an ether group — 0-R 7 ,v , it being possible for 
R 7 IV to be a benzene ring, unsubstituted or monosubstituted with a chlorine or fluorine atom or disubstituted 
with a chlorine atom and with a methyl group; 
25 (e) a group -CH=CHR 8 IV , in which R 8 IV represents a cyclane ring-system such as cyclopropane, cyclobutane, 

cyclopentane, cyclohexane, norbomane or norbornene; 

(f) a secondary amine group -NH(CH 2 ) n iv R 9 V » in which n| V is a number between 1 and 5 and R 9 ,v constitutes 
a cyclane ring-system such as cyclopropane, cyclobutane, cyclopentane, cyclohexane or norbomane, or a 
benzene ring, unsubstituted, mono-substituted with a fluorine or chlorine atom or with a methoxy group or tris- 
30 ubstituted with methoxy groups; 

R ,v also represents a hydroxyalkenyl group 

>-CH(CH 2 ) piv R 10 «v 

35 HO 

in which p iV is a number between 2 and 9 and Rio' v . represents a benzene ring or a phenoxy group; as well as 
a group 

40 

CSNH(CH 3 ) n)V R 9 lv 

— in which n JV is a number between 1 and 5 and R 9 IV has the meaning stated above. 

45 [0111] Preferred compounds (IV) are those in which R IV represents the group COR 3 lv , R 3 ,v representing especially 
an aliphatic group a). 

[0112] An example of compound (IV) is N-Heptanoyl-1,4'-bi piperidine (compound 85). 

[01 13] According to a fifth aspect, the invention is relative to non-imidazole compounds analogous to those disclosed 
by Plazzi et al. (Eur. J. Med. Chem. 1995, 30, 881). 
so [01 14] Thus, another sub-class of compounds (A) comprises compounds having the following formula (V): 
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^N— (CH 2 ) q7 --Zv— ( 




Xv 

(Vb) 



or 

5 

R 
R2 

10 

in which 

— R 1 and R 2 are as defined with reference to formula (A) in claim 1 ; 

— Z v represents NH, O or S; 

15 — X v represents a hydrogen atom or a lower alkyl 

— q v is 2 to 5. 

[0115] Preferred groups R 1 and R 2 are as above-defined with reference to formula (A). 
[01 1 6] Representative example is compound 92. 
20 [0117] According to a sixth aspect, the present invention concerns non-imidazole compounds which are analogous 
to those disclosed in WO 95/14007. 

[0118] Thus, another subclass of compounds (A) includes the compounds having the following formula (VI): 




25 R 1 ^ Skl ^(CH2)mvr 

R2 V ; E HCHaJwn A v — R 1 v. W 

30 

wherein: 

— A VI is selected from -0-CO-NR 1 V n -O-CO-, -NR 1 V |-CO-, -NR 1 V r» -NR^-CO-, -NR 1 vn -O-, -CO-NR 1 vr . -CO-0-, 
35 and -C(=NR 1 V |)-NR 1 V ,-; 

— the groups R 1 vi» which may be the same or different when there are two or three such groups in the molecule of 
formula VI f are selected from hydrogen, and lower alkyl, aryJ, cycloalkyl, heterocyclic and heterocyclylalkyl groups, 
and groups of the formula -(CH 2 )yvrG vl , where G VI is selected from C0 2 R 3 V |, COR 3 V |, CONR 3 V |R 4 vi. OR 3 Vh 
SR 3 V |, NR 3 viR 4 vi, heteroaryl and phenyl, which phenyl is optionally substituted by halogen, lower alkoxy or poly- 

40 haloloweralkyl, and yyi is an integer from 1 to 3; 

— R 2 V i is selected from hydrogen and halogen atoms, and alkyl, alkenyl, alkynyl and trifluoromethyl groups, and 
groups of the formula OR 3 V |, SR 3 V | and NR 3 V |R 4 vl ; 

— R 3 V | and R 4 V | are independently selected from hydrogen, and lower alkyl and cycloalkyl groups, or R 3 V | and R 4 V | 
together with the intervening nitrogen atom can form a saturated ring containing 4 to 6 carbon atoms that can be 

45 substituted with one or two lower alkyl groups; 

— the group -(CH 2 ) nV rA v, -R 1 V i is at tne 3 " or 4-position, and the group R 2 V | is at any free position; 

— m V | is an integer from 1 to 3; 

— and nvi is 0 or an integer from 1 to 3. 

so [0119] When used herein, the following terms have the given meanings: 

lower alkyl (including the alkyl portions of lower alkoxy) — represents a straight or branched, saturated hydrocarbon 
chain having from 1 to 6 carbon atoms, preferably from 1 to 4; 

lower alkenyl (in R 2 vi) — represents a straight or branched aliphatic hydrocarbon radical having at least one car- 
55 bon-to-carbon double bond (preferably in conjugation with the benzene ring that the group R 2 substitutes) and hav- 
ing from 2 to 6 carbon atoms; 

lower alkynyl (in R 2 V) ) — represents a straight or branched aliphatic hydrocarbon radical having at least one car- 
bon-to-carbon triple bond (preferably in conjugation with the benzene ring that the group R 2 substitutes) and having 
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from 2 to 6 carbon atoms; 

aryl — represents a carbocyclic group having from 6 to 14 carbon atoms and having at least one benzenoid ring, 
with all available substitutable aromatic carbon atoms of the carbocyclic group being intended as possible points of 
attachment, said carbocyclic group being optionally substituted with 1 to 3 Y V | groups, each independently selected 
5 from halo, alkyl, hydroxy, loweralkyoxy, phenoxy, amino, loweralkylamino, diloweralkylamino, and polyhalolower- 

alkyl. Preferred aryl groups include 1-naphthyl, 2-naphthyl and indanyl, and especially phenyl and substituted phe- 
nyl; 

cycloalkyl — represents a saturated carbocyclic ring having from 3 to 8 carbon atoms, preferably 5 or 6; 
halogen — represents fluorine, chlorine, bromine and iodine; 

10 heterocyclic — represents, in addition to the heteroaryl groups defined below, saturated and unsaturated cyclic 
organic groups having at least one O, S and/or N atom interrupting a carbocyclic ring structure that consists of one 
ring or two fused rings, wherein each ring is 5-, 6- or 7-membered and may or may not have double bonds that lack 
delocalized pi electrons, which ring structure has from 2 to 8, preferably from 3 to 6 carbon atoms; e.g., 2- or 3-pip- 
eridinyl, 2- or 3-piperazinyl, 2- or 3-morpholinyl, or 2- or 3-thiomorpholinyl; 

15 heteroaryl — represents a cyclic organic group having at least one O, S and/or N atom interrupting a carbocyclic 
ring structure and having a sufficient number of delocalized pi electrons to provide aromatic character, with the aro- 
matic heterocyclic group having from 2 to 14, preferably 4 or 5 carbon atoms, e.g., 2-, 3- or 4-pyridyl, 2- or 3-furyl, 
2- or 3-thienyl, 2-, 4- or 5-thiazolyl, 2- or 
2-, 4- or 5-pyrimidinyl, 2-pyrazinyf , or 3- or 4-pyridazinyl, etc. 



20 



50 



[0120] Preferred heteroaryl groups are 2-, 3- and 4-pyridyl; 



heterocyclyl-alkyt — represents a heterocyclic group defined above substituting an alkyl group; e.g., 2-(3-piperidi- 
nyl)-ethyl, (2-piperazinyl)-methyl, 3-(2-morpholinyl)-propyl, (3-thiomorpholinyl)-methyI, 2-(4-pyridyl)-ethyl, (3-pyri- 
25 dyl)-methyl, or (2-thienyl)-methyL 

[0121] Preferably, A VI is -CH 2 -NR 1 V r or especially -C(=NH)-NR 1 v r preferred compounds include those wherein mvi 
is 1 or 2, and n V | is 0, 1 or 2. 

[0122] Other preferred values of A include -0-CO-NR 1 V r» -°-» and -CO-O-. In all these compounds, the groups R 1 V | 
30 are as defined above, and the side chain is preferably at the 4-position. In compounds of formula VI, one group R 1 V) is 
preferably selected from hydrogen, 2-phenylethyl, 4-chlorophenylmethyl, 4-methoxyphenyl methyl, 4-trifIuoromethylphe- 
nylmethyl and 4-pyridylmethyl, but is especially 4-chlorophenyl methyl; any other group R 1 V | that is present is preferably 
a hydrogen atom or a methyl group. 

[0123] Particularly preferred compounds are those wherein n V | and m V | are each 1, and A VI represents an oxygen 
35 atom. 

[0124] R 1 V | is preferably an aryl or -(Ch^vr©^ with G VI being a phenyl. 

[0125] R 1 and R 2 are preferably selected as specified with reference to formula (A). 

[0126] Another sub-class of compounds (A) comprises compounds of formula (VI) wherein R 1 V | represents an aryl 
group, especially a phenyl optionally substituted with a keto substituent, R 2 V! , n V} , m V | and A VI having the above-mean- 
40 ing. 

[0127] The keto substituent is as above-defined in Y n with reference to compounds (lla) and (lib). 
[0128] Preferred compounds are those with n V i and m V i being each 1 and A VI being an oxygen atom. 
[0129] Examples 88, 89 and 90 are illustrative of compounds VI. 

[01 30] According to a seventh aspect, the present invention is directed to another sub-class of compounds (A) includ- 
45 ing non-imidazole compounds having the following formula (VII) which are analogous to compounds disclosed in Clit- 
herow et al. (Bioorg. & Med. Chem. Lett., 6 (7), 833, 1996) : 



xyu— Yv« 



JQK 



R2 

55 "CI 

in which 
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— R 1 and R 2 are as defined in reference to formula (A); 

— X v ", Y v " and Z VM are identical or different and represent O, N or S; 

— n V n is varying from 1 to 3; 

— m V ii is 1 or 2. 

5 

[0131] n V n is preferably 2 or 3, especially 2 and m V | is preferably 1 . 

[0132] Preferred compounds are those with X VM being 0 and Y Vil and 2 VM each being N to represent a 1, 2, 4-oxadi- 
azolyl group. 

[0133] An illustrative compound is given in example 91 and as example 102. 
10 [01 34] According to a eighth aspect, the present invention is directed to another sub-class of compounds (A) including 
the non-imidazole compounds having the following formula (VIII), which are analogous to those disclosed in WO 
95/06037: 



15 



VIII 




20 



wherein R 1 and R 2 are as defined with reference to formula (A) and wherein 
25 [0135] A vm is 

1) a group of the formula (CH 2 ) m vin. wherein m V in = 0-9; or 

2) a group of the formula: 



(VIII) 



30 



35 



f^VIII 
r^viii 



wherein R 5 vm represents hydrogen, (C-j-CaJalkyl-, aryKC-j-CaJalkyl-, aryl-, wherein aryl may optionally be substi- 
tuted, hydroxyl-, (C 1 -C 3 )alkoxy-, halogen, amino-, cyano- or nitro; and R 6 V w represents hydrogen, (C^-CaJalkyl-, 
aryJ(Ci-C 3 )alkyl-, or aryl-, wherein aryl may optionally be substituted; or 
40 3) a group of the formula: 

R 6 viu R 6 viii 



45 



wherein R 5 vm and R 6 V m are as defined above; or 
so 4) a group of the formula: 

f^vin 

if B v,n is a group of the formula: 
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10 



15 



30 



35 



40 



50 



55 



such that A V,M and B vm together form a group of the formula: 



R6 vmv S 



wherein R 6 vm is as defined above; or 
5) a group of the formula: 



20 R 6 v,ii N ,K Q v.u 

C*"*C 



25 wherein R 6 V in is as defined abovefor " 

6) a group of the formula: if B vm is a group of the formula: 



R 6 vm^vm 
R 6 vm 



y 



such that A VI " and B vl " together form a group of the formula: 



45 R 8 vm f^ 6 v»i y 

6 " ^ 
VIII 



i 



wherein R 6 vm is as defined above; or 
7) a group of the formula: 



(CH 2 )x VIH S — (C H 2 )y vm 



wherein x vl „ + y vm = m Vlll -1 ; 



16 
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1 ) a group of the formula: 



10 



15 



20 



30 



40 



45 



50 



55 



wherein R 5 vih is as defined above; or 
2) a group of the formula: 



if A is a group of one of the formulas: 



f^vm 7 

^mm or (f 



25 ^ 6 vm 
such that A and B together form a group of one of the formulas: 



R6 + R®vill R^VM » 



„C—C^ or — C=*C^ 

5 viu 



35 wherein R 6 vm is as defined above; or 

3) a group of the formula: 



>- 



if X vm is a group of the formula: 



v < CH 2>Pv„r 



such that B VUI and X vm together form a group of the formula 

^C-C 

< CH 2>Pv,r- 
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10 



15 



20 



40 



45 



50 



wherein pyin = 1-3; or 
X^'is 

1) a group of the formula (CH 2 ) n vw wherein n V m = 2-4; or 

2) a group of the formula: 



N < CH 2>p vlH — 



if B VI " is a group of the formula: 



>- 



j 

/VIII onH rVIII 



such that X vm and B VMI together form a group of the formula: 



(CH 2 )p vlB — 



30 wherein pvm = 1-3; or 

3) two hydrogens (one on the carbon and one on the nitrogen); or 

4) one hydrogen on the carbon atom and one R 7 vm group on the nitrogen atom, 

wherein R 7 V m represents hydrogen, (CpC^alkyl-, aryl (C r C 10 )alkyl-, or aryl, wherein aryl may optionally 
be substituted; 

35 Y vm is a group of the formula (CH 2 )kvin» wherein kvm = 0-2; 

R 4 vui represents hydrogen, (C r C 10 )alkyl-, (Ct-CaJalkyl-sulfonamide-, aryl(C 1 -C 10 )alkyl-, aryl, wherein 
aryl may optionally be substituted; 
or a group of the formula: 



VIII 



or a group of the formula: 



C— NR 7 v,i,R 7 viii 



wherein X VMI represents O, S, or NH, 
55 R 7 vm is as defined as above; 

R 8 vm represents (C r C 10 )alkyl-, aryl(C 1 -C 10 )alkyl- or aryl, 

wherein aryl may optionally be substituted and wherein aryl is phenyl, substituted phenyl, naphtyl, substi- 
tuted naphtyl, pyridyl. 



18 



EP 0 982 300 A2 



[0136] The present Invention comprises both linear and restructured compounds. 
[0137] The linear compounds have for example one of the formulas 



i 



R \ ^<C W'-NH* or R ^(CH 2)n v«^H-C-NH-R»» 

(Villa) R 2 (Vlllb) 



10 



[0138] Preferred R 1 and R 2 groups are as defined with reference to formula (A). 
[0139] A compound (VIII) is described in example 94. 

[0140] According to a ninth aspect, the invention is relative to a sub-class of compounds (A) consisting of compounds 
15 having the following formula (IX) which are analogous to those described in WO 97/29092: 



20 



R 

R2 



-|-R 1 

O 



<«X) 



25 wherein: 

R 1 and R 2 are as defined with reference to formula (A) 

R 1 ix is C 4 to C 20 hydrocarbyl (in which one or more hydrogen atoms may be replaced by halogen, and up to four carbon 
atoms [and especially from 0 to 3 carbon atoms] may be replaced by oxygen, nitrogen or sulphur atoms, provided that 
R 1 ix does not contain an -O-O-group), 
30 R 2 | X is H or Oj to C 15 hydrocarbyl (in which one or more hydrogen atoms may be replaced by halogen, and up to three 
carbon atoms may be replaced by oxygen, nitrogen or sulphur atoms, provided that R 2 (X does not contain an -O-O- 
group), 

mjx is from 1 to 15 (preferably 1 to 10, more preferably 3 to 10, eg. 4 to 9) 
each X ,x group is independently 

35 

40 R*ix 



45 



or one X IX group is -N(R 4 | X )-, -O- or -S- (provided that this X IX group is not adjacent the -NR 2 IX - group) and the remain- 
ing X IX groups are independently 



R 3 * 



4- 



50 R*IX 



wherein 

R 3 , x is H, to C 6 alkyl, C 2 to C 6 alkenyl, -C0 2 R 5 lx , -CON(R 5 jX ) 2 , -CR 5 IX2 OR 6 , x or -OR 5 , x (in which R 5 , x and R 6 iX are 
55 H or Ci to C 3 alkyl), and R 4 | X is H or to C 6 alkyl. 

[0141] The term "hydrocarbyl", as used herein, refers to monovalent groups consisting of carbon and hydrogen. 
Hydrocarbyl groups thus include alkyl, alkenyl, and aikynyl groups (in both straight and branched chain forms), 
cycloalkyl (including polycycloalkyl), cycloalkenyl, and aryl groups, and combinations of the foregoing, such as alkylaryl, 
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alkenylaryl, alkynylaryl, cycloalkylaryl, and cycloalkenylaryl groups. 

[0142] A "carbocyclic" group, as the term is used herein, comprises one or more closed chains or rings, which consist 
entirely of carbon atoms. Included in such groups are alicyclic groups (such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl and adamantyl), groups containing both alkyl and cycloalkyl moieties (such as adamantanemethyl), and aro- 

5 matic groups (such as phenyl, naphthyl, indanyl, fluorenyl, (1,2,3,4)-tetrahydronaphthyl, indenyl and isoindenyl). 
[0143] The term "aryl" is used herein to refer to aromatic carbocyclic groups, including those mentioned above. 
[0144] When reference is made herein to a substituted carbocyclic group (such as substituted phenyl), or a substi- 
tuted heterocyclic group, the substituents are preferably from 1 to 3 in number and selected from Ci to C 6 alkyl, to 
C 6 alkoxy, to C 6 alkylthio, carboxy, to C 6 carboalkoxy, nitro, trihalomethyl, hydroxy, amino, to C 6 alkylamino, 

10 di(C 1 to C 6 alkyl)amino, aryl, C<\ to C 6 alkylaryl, halo, sulphamoyl and cyano. 

[0145] The term "halogen", as used herein, refers to any of fluorine, chlorine, bromine and iodine. 
[0146] Preferably, R 2 (X is selected from H, C 1 to C 6 alkyl, to C 6 cycloalkyl, C n to C 6 hydroxyalkyl, C} to C 6 alkylhy- 
droxyalkyl, aryl to C 6 alkyl and substituted aryl to C 6 alkyl. For example, R 2 jX may be H or C<\ to C 3 alkyl. 
[0147] In certain embodiments, -X ,x mlx . is a C 1 to C 8 alkylene group, e.g. a butylene group. 

15 [0148] Included in the definition of R 1 )X are aryl-containing groups (such as phenyl, substituted phenyl, naphthyl and 
substituted naphthyl), and (cycloalkyl)alkyl groups (such as cyclohexylpropyl and adamantylpropyl). 
[01 49] Preferably, R 1 | X is a group of the formula 



f ix ^ »x 
(N)p IX — (CH) qix — R12 IX 



25 wherein 

p iX is 0 or 1 , 

R 11 i X isHorCi to C 3 alkyl, 
qj X is from 0 to 4, 

R 12 )X is a carboxyclic, substituted carbocyclic heterocyclic or substituted heterocyclic group, and 
30 R 13 | X is independently selected from H, C 1 to C 6 alkyl, C n to C 6 cycloalkyl, to C 6 hydroxyalkyl, C-i to C 6 alkylhydroxy- 
aikyl, aryl C 1 to C 6 alkyl and substituted aryl C 1 to C 6 alkyl. 
[01 50] Preferably, R 13 | X is hydrogen. 

[0151] Compounds (IX) wherein R 1 , x is a group -NH-CH 2 -Ph where Ph represents an optionally substituted phenyl, 
are preferred. 

35 [0152] Preferred groups R 1 and R 2 are as specified with reference to formula (A). 
[0153] An illustrative example is compound 100. 

[01 54] According to a tenth aspect, the present invention is relative to another sub-class of compounds (A) comprising 
compounds having the following formula (X), which are analogous to compounds disclosed by Wolin et al. (Bioorg. & 
Med. Chem. Lett., 8, 2157 (1998)): 



45 




wherein: 

50 

— R 1 and R 2 are as defined with reference to formula (A); 

— R 1 x isHorCH 3 ; 

— R 2 X is selected from a phenyl optionally substituted with a halogen atom, preferably chlorine, a (C 1 -C 4 )alkyl, a (C-j- 
C 4 )alkoxy, CF 3 , OCF 3 , N0 2 , NH 2 ; or a CH 2 -phenyl optionally substituted as above-specified; 

55 — n x is from 0 to 3. 

[0155] n x is preferably 1. R 2 is preferably a phenyl group, especially a mono-substituted phenyl group. 
[0156] Preferred R 1 and R 2 are as above-specified for formula (A). 
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[0157] Compound 101 is illustrative of compounds (X). 

[0158] According to a eleventh aspect, the invention is directed to non-imidazole compounds which are analogous to 
those disclosed in WO 96/38142. 

[01 59] Thus, another sub-class of compounds (A) of the invention is directed to compounds having the following for- 
5 mula (XI): 



10 




15 where R 1 and R 2 are as defined with reference to formula (A); 

where A XI is -NHCO-, -N(CH 3 )-CO-, -NHCH 2 -, -NfCH^CH^, -CH=CH-, -COCH 2 -. CH 2 CH 2 - -CH(OH)CH 2 -, or -C-C- ; 

X XI is H, CH 3 , NH 2 , NH(CH 3 ), N(CH 3 ) 2 , OH, OCH 3 , or SH; 

R 2 XI is hydrogen or a methyl or ethyl group; 

R 3 XI is hydrogen or a methyl or ethyl group; 
20 n xl is 0, 1 , 2, 3, 4, 5 or 6; and 

R! XI is selected from the group consisting of C 3 to C 8 cycloalkyl; phenyl or substituted phenyl; decahydronaphthalene 

and octahydroindene; or 

R^' and X XI may be taken together to denote a 5,6 or 6,6 saturated bicyclic ring structure when X xl is NH, O, S, or S0 2 . 
[01 60] Preferably for compounds of formula (XI): 
25 A XI is -NHCO-, -N(CH 3 )-CO-, -NHCH 2 -, -N(CH 3 )-CH 2 -, -CH=CH-, -COCH 2 -, -CH 2 CH 2 -, -CH(OH)CH 2 -, or -C»C-; 
X XI is H, CH 3 , NH 2 , NH(CH 3 ), N(CH 3 ) 2 , OH, OCH 3 , or SH; 
R 2 XI is hydrogen or a methyl or ethyl group; 
R 3 X! is hydrogen or a methyl or ethyl gorup; 
n xl is0, 1,2, 3,4, 5, or 6; and 

30 R^ X] is selected from the group consisting of (a) C 3 to C 8 cycloalkyl; (b) phenyl or substituted phenyl; (d) heterocyclic 
(e) decahydronaphthalene and (f) octahydroindene; or 

R^ 1 and X XI may be taken together to denote a 5,6 or 6,6 saturated bicyclic ring structure when X XI can be NH, O, or S. 
[0161] More preferably, the present invention provides compounds 
where A XI is -NHCH 2 -, -N(CH 3 )-CH 2 -, -CH=CH-, 
35 -COCH 2 -, -CH 2 CH 2 , -CH(OH)CH 2 -, or -C«C-; 

X xl is H, CH 3 , NH 2 , NH(CH 3 ), N(CH 3 ) 2 , OH, OCH 3 , or SH; 
R x, 2 is hydrogen or a methyl or ethyl group; 
R XI 3 is hydrogen or a methyl or ethyl group; 
n xl is 0, 1 , 2, 3, 4, 5, or 6; and 

40 R x, -j is selected from the group consisting of (a) C 3 to C 8 cycloalkyl; (b) phenyl or substituted phenyl; (d) heterocyclic; 
(e) decahydronaphthalene and (f) octahydroindene; or 

R x, 1 and X xl may be taken together to denote a 5,6 or 6,6 saturated bicyclic ring structure when X XI can be NH, O, or S. 
[0162] Most preferably, the present invention provides compounds 
where A X! is — CH=CH or — C-C-; 
45 X XI is H, CH 3 or NH 2 ; 
R 2 XI and R 3 XI are H; 
n xl is 1 , 2, or 3; 

Ri XI is selected from the group consisting of (a) C 3 to C 8 cycloalkyl; (b) phenyl or substituted phenyl; (d) heterocyclic; 
(e) decahydronaphthalene and (f) octahydroindene; or 
so R-, XI and X XI may be taken together to denote a 5,6 or 6,6 saturated bicyclic ring structure when X XI is NH, O, or S. 
[0163] The term "substituted phenyl" as used herein refers to a phenyl group substituted by one or more groups such 
as alkyl, halogen, amino, methoxy and cyano groups. 

[01 64] The term "alkyl" refers to straight or branched chain radicals. Representative examples of alkyl groups include 
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, iso-butyl, tert-butyl and the like. 
55 [0165] Compounds (XI) where A XI is -CH=CH- or — C-C-, X XI , R 2 XI and R 3 XI are each H, n x! is 1 and R^ XI is a C 3 - 
C 8 cycloalkyl, are especially preferred. 

[0166] R 1 and R 2 are preferably selected as above-indicated in reference to formula (A). 
[0167] Representative particularly preferred compounds are compounds 104, 105 or 106. 
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[0168] According to a twelfth aspect, the invention concerns non-imidazole compounds which are analogous to those 
disclosed in WO 96/38141. 

[0169] Thus, the invention is relative to compounds having the following formula (XII): 



where R 1 and R 2 are as defined in reference to formula (A), 
where R 2 XM is a hydrogen or a methyl or ethyl group; 
15 R 3 XM is a hydrogen or a methyl or ethyl group; 
n XM is 0, 1, 2, 3, 4, 5, or 6; and 

R^" is selected from the group consisting of (a) C 3 to C 8 cycloalkyl; (b) phenyl or substituted phenyl; (c) alkyl; (d) het- 
erocyclic; (e) decahydronaphthalene; and (0 octahydroindene; 
with the provisos that 

20 when X xn is H, A XM can be -CH 2 CH 2 -, -COCH 2 -, -CONH-, -CON(CH 3 h -CH=CH-, -OC-, -CH 2 -NH-, -CH 2 -N(CH 3 )-, - 
CH(OH)CH 2 -, -NH-CH 2 -, -N(CH 3 )-CH 2 -, -CH 2 0-, -CH 2 S-, or— NHCOO-; 

when X x " is NH 2 , NH(CH 3 ), N(CH 3 ) 2 , OH, OCH 3 , CH 3 , SH or SCH 3 ; A x " can be -NHCO-, -N(CH 3 )-CO- f -NHCH 2 -, - 
N(CH 3 )-CH 2 -. -CH=CH- f -COCH r , -CH 2 CH 2 -, -CH(OH)CH 2 -,^r-CeC- ; and 

when R^ 11 and X x " taken together denote a 5,6 or 6,6 saturated bicyclic ring structure X xn can be NH, O, or S. 
25 [0170] The term "alkyl" as used herein refers to straight or branched chain radicals derived from saturated hydrocar- 
bons by the removal of one hydrogen atom. Representative examples of alkyl groups include methyl, ethyl, n-propyl, 
iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, and the like. 

[01 71] The term "substituted phenyl" as used herein refers to a phenyl group substituted by one or more groups such 

as alkyl, halogen, amino, methoxy, and cyano groups. 
30 [0172] The term "bicyclic alkyl" as used herein refers to an organic compound having two ring structures connected 

to an alkyl group. They may or may not be the same type of ring and the rings may be substituted by one or more 

groups. Representative bicyclic alkyl groups include adamanthyl, decahydronaphthalene and norbornane. 

[0173] The cyclopropane attached to the NR 1 R 2 moiety is preferably in trans configuration. 

[0174] More preferably, the present invention provides compounds of the general formula (XII) : 
35 where A xn is -CONH, -CH=CH-, -NHCOO-, or -OC-; 

X XM is H or NH 2 ; 

R 2 xn and R 3 XM are H; 

n XM is 0,1, 2 or 3; 

R-j X11 is cyclohexyl, phenyl or substituted phenyl. 
40 [0175] In compounds (XII), A XM is especially -CH=CH- or -C^C-; 
R 2 XM , R 3 X,! and X x " are each especially a hydrogen atom; 
n X n is preferably 1 and R<\ xn is especially an alkyl group. 

[0176] R 1 and R 2 are preferably selected as above-indicated with reference to formula (A). 
[0177] Representative example of compounds (XII) is compound 107. 
45 [01 78] According to a thirteenth aspect, the invention is directed to non-imidazole compounds analogous to those dis- 
closed in WO 95/11894. 

[0179] Thus, the present invention is relative to a sub-class of compounds (A) comprising compounds having the fol- 
lowing formula (XIII): 



5 



10 




(XII) 



50 



55 
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5 




(XHO 



10 



wherein R 1 and R 2 are as defined with reference to formula (A) 

wherein D xin is CH 2 or CH 2 -CH 2 , Z xm represents sulfur (S) or oxygen (O), preferably O, X X in is 0 or 1, n x „| is an integer 
from 0 to 6, 

1 5 and R 2 X,H represents a substituted or unsubstituted linear chain or branched chain alkyl group of up to about 20 carbon 
atoms, a substituted or unsubstituted carbocyclic group of up to about 20 carbon atoms including mono and bicyclic 
moieties, and a substituted or an unsubstituted aryl group of up to about 20 carbon atoms, or any combination of above- 
mentioned groups, or salts thereof. 

[0180] In a specific embodiment, R 2 xni can represents a disubstituted methyl, such as but not limited to dicyclohexyl 

20 methyl (-CHfCeHnfe), diphenyl methyl (-CH(C 6 H 5 )2), and the like. If R 2 xm is tert-butyl, cyclohexyl, or dicyclohexylme- 
thyl, X X iii or n X in must not be 0. If R 2 XIM is adamantane, the sum of x X ih and n X iu must be greater than 1 . 
[0181] In a preferred embodiment, D xm is CH 2 -CH 2 , resulting in a piperidine ring structure. However, it is contem- 
plated that D* m can be CH 2 , yielding a pyrrolidine ring structure, in yet another embodiment, D xm can be (CH 2 ) 3 , yield- 
ing a cycloheptimide (seven membered heterocycle with one nitrogen). 

25 [01 82] In a specific embodiment, a tetramethylene bound to the amide or carbamate group is used. Preferably a cyclic 
alkyl or aryl group is linked to the amide or carbamate via the straight chain alkyl group. In a specific embodiment, 
tetramethylene cyciohexane (cyclohexylbutyl) is bound to an amide. Although specific hydrophobic alkyl and aryl 
groups have been mentioned, one of ordinary skill in the art will recognize that there are many possible hydrophobic 
groups for use in the compounds of the invention. These fall within the scope of the instant invention. 

30 [01 83] Thus, R 2 X,M can be one or more bulky substituent groups. As stated above, in a preferred aspect of the inven- 
tion, the bulky substituents are removed from the amide or carbamate group on the piperidyl, by increasing n X m. In one 
embodiment, R 2 xm is CHR 3 xl,, R4 X,l, f in which n X in is 3 or 4 and R 3 XIM and R^" are cyclohexyl, phenyl, or the like. R 3 X,I) 
and R4 Xm can be the same group or different groups. In another embodiment, R 2 xm is decalin or adamantane or the 
like. If R 2 X,H is adamantane, preferably n X in is greater than 1 , but the sum of x X in and n xm must be greater than 1 . 

35 [0184] As used herein, the phrase linear chain or branched chained alkyl groups of up to about 20 carbon atoms 
means any substituted or unsubstituted acyclic carbon-containing compounds, including alkanes, alkenes and alkynes. 
Examples of alkyl groups include lower alkyl, for example, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl or tert- 
butyl; upper alkyl, for example, octyl, nonyl, decyl, and the like; and lower alkylene, for example, ethylene, propylene, 
propyldiene, butylene, butyldiene, and the like. The ordinary skilled artisan is familiar with numerous linear and 

40 branched alkyl groups, which are with the scope of the present invention. 

[0185] In addition, such alkyl group may also contain various substituents in which one or more hydrogen atoms has 
Deen replaced by a functional group. Functional groups include but are not limited to hydroxyl, amino, carboxyl, amide, 
ester, ether, and halogen (fluorine, chlorine, bromine and iodine), to mention but a few. 

[01 86] As used herein, substituted and unsubstituted carbocyclic groups of up to about 20 carbon atoms means cyclic 
45 carbon-containing compounds, including but not limited to cyclopentyl, cyclohexyl, cycloheptyi, admantyl, and the like. 
Such cyclic groups may also contain various substituents in which one or more hydrogen atoms has been replaced by 
a functional group. Such functional groups include those described above, and lower alkyl groups as describe above. 
The cyclic groups of the invention may further comprise a heteroatom. For example, in a specific embodiment, R 2 xm is 
cyclohexanol. 

so [0187] As used herein, substituted and unsubstituted aryl groups means a hydrocarbon ring bearing a system of con- 
jugated double bonds, usually comprising six or more even number of 7c(pi) electons. Examples of aryl groups include, 
by are not limited to, phenyl, naphthyl, anisyl, toluyl, xylenyl and the like. According to the present invention, aryl also 
includes heteroaryl groupss, e.g., pyrimidine or thiophene. These aryl groups may also be substituted with any number 
of a variety of functional groups. In addition to the functional groups described above in connection with substituted alkyl 

55 groups and carbocyclic groups, functional groups on the aryl groups can be nitro groups. 

[01 88] As mentioned above, R 2 xm can also represents any combination of alkyl, carbocyclic or aryl groups, for exam- 
ple, 1-cyclohexylpropyl, benzyl cyclohexylmethyl, 2-cyclohexylpropyl, 2, 2-methylcyclohexyl propyl, 2,2-methylphenyl- 
propyl, 2,2-methylphenyIbutyl. 
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[0189] In a specific embodiment, R 2 represents cyclohexane, and n X w=4 (cyclohexylvaleroyl). In another specific 
embodiment, R 2 xm represents cinnamoyl. 

[0190] Particularly preferred are compounds (XIII) wherein Z X,M is an oxygen atom and wherein x X m is 0 or 1, n X m is 
an integer from 0 to 6, more preferably n X m = 3-6, and most preferably n xm =4, and R 2 xm is as defined above. Examples 
5 of preferred alkyl groups for R 2 XI11 include but are not limited to cyclopentyl, cyclohexyi, admantane methylene, dicy- 
clohexyl methyl, decanyl and t-butyryl and the like. Examples of preferred aryl and substituted aryl groups include but 
are not limited to phenyl, awl cyclohexyi methyl and the like. 

[0191] Preferred R 1 and R 2 are selected as indicated with reference to formula (A). 
[01 92] Representative example is compound 1 03. 
10 [01 93] According to a fourteenth aspect, the present invention is directed to compounds analogous to those disclosed 
in WO 93/12107. 

[0194] Thus, a sub-class of compounds (A) of the Invention concerns compounds having the following formula (XIV) 



20 



15 R 1 xiv^ ^ 2 x\v (CV^v^°xiv 



(XIV) 



wherein R 1 and R 2 are as defined in reference of formula (A); 

25 

(A) m X | V is an integer selected from the group consisting of: 1 and 2; 

(B) n XJV and p X!V are intergers and are each independently selected from the group consisting of: 0, 1, 2, 3, and 4 
such that the sum of n X | V and p X | V is 4 and T x,v is a 6-membered ring; 

(C) R 3 X iv and R 4 X iv are each Independently bound to the same or different carbon atom of ring T XIV such that there 
30 is only one R 3 X iv group and one R 4 X iv group in ring T x,v , and each R 1 X iv R 2 xiv r3 xiv and R 4 X iv is independently 

selected from the group consisting of: 

(1) H; 

(2) Ci to C 6 akyl; and 

35 (3) -(CH 2 ) qXIV -R 6 X | V wherein q X!V is an integer of: 1 to 7, and R 6 X iv is selected from the group consisting of: 

phenyl, substituted phenyl, -OR 7 X)V -C(0)OR 7 X | V -C(0)R 7 X | V -OC(0)R 7 X iv -C(0)NR 7 x , v R 8 xiu CN and - 
SR 7 X |v wherein R 7 X! v and R 8 X jv are as defined below, and wherein the substituents on said substituted phenyl 
are each independently selected from the group consisting of: -OH, -0(0-1 to C 6 )alkyl, halogen, C A to C 6 alkyl, 
-CF 3 , -CN, and -N0 2 , and wherein said substituted phenyl contains from 1 to 3 substituents; 

40 

(D) R 5 X | V is selected from the group consisting of: 
d)H; 

(2) C, toC 20 alkyl; 
45 (3) C 3 to C 6 cycloalkyl; 

(4) -C(0)OR 7 ' X | V ; wherein R 7 X | V is the same as R 7 X | V defined below except that R 7, X | V is not H; 

(5) -C(0)R 7 ' X)V ; 

(6) -C(0)NR 7 ' XIV R 8 Xlv; 

(7) ally*; 

so (8) propargyl; and 

(9) -(CH 2 ) q -R 6 X | V wherein q X!V and R 6 X iv are as defined above, and when q X | V is equal to 1 , then R 6 XIV is not 
OH or SH; 

(E) R 7 X | V and R 8 X iv are each independently selected from the group consisting of: H, to C 6 alkyl, and C 3 to C 6 
55 cycloalkyl; 

(F) the dotted line ( ) represents a double bond that is optionally present when m X | V is 1, and n X | V is not 0, 

and p is not 0 (i.e., the nitrogen in the ring is not bound directly to the carbon atom bearing the double bond), and 
when said double bond is present then R 2 X iv is absent; and 
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(G) when m X iv Is 2 » each r1 xiv is the same or different substituent for each rpxiv and each r2 xiv is the same or 
different substituent for each m X iv an d at least two of the substituents R 1 xiv and/or R 2 xiv are H - 

[0195] Those skilled in the art will appreciate that the total number of substituents on each of the -(C) n x,v - and - 
5 (C) p xlv - groups is two, and that such substituents are independently selected from the group consisting of hydrogen, 
r3 xiv and r4 xiv such that there is a total of only one R 3 X iv a nd one R 4 X iv substituent in ring T XIV . 
[0196] As used herein the following terms have the following meanings unless indicated otherwise: 

aikyl — represents a straight or branched, saturated hydrocarbon chain having from 1 to 20 carbon atoms; 
10 cycloalkyl — represents a saturated carbocyclic ring having from 3 to 6 carbon atoms; 
halogen (halo) — represents fluoro, chloro, bromo or iodo. 

[0197] Preferably, for compounds of formula (XIV) m is 1; R 5 X iv is selected from the group consisting of H and C 1 to 
C 15 alkyl; and R 1 X iv to R 4 X iv a ^e each independently selected from the group consisting of: H, to C 6 alkyl, and - 
15 (CH 2 ) qX iv-R 6 xiv wherein R 6 X iv is phenyl. Most preferably, R 5 X iv is selected from the group consisting of H and C<\ to C 6 
alkyl with H and methyl being even more preferable; and R 3 X |v a nd R 4 X iv a re each independently selected from the 
group consisting of: H and methyl. 

[01 98] Representative compounds of this invention include compounds of the formula: 



20 

^-(CJmxrv ^ . (XlVa) 



25 




R1 



*^>— (C)m^ ( ^> (XlVb) 

^-f^^xiv ; and 



35 

R3 



R2 >^^*nxiv \ y-"-xiv (XIVc) 

45 



[0199] For formula (XI Va), (XlVb) or (XIVc), R 5 XIV is preferably H or CH 3 ; R 3 X , V and R 4 XIV are preferably each an 
hydrogen atom. 

[0200] Preferred R 1 and R 2 are as specified for formula (A). 
so [0201] According to a fifteenth aspect, the invention is directed to compounds analogous to those disclosed in WO 
93/12108. 

[0202] Thus, the invention concerns compounds having the following formula (XV): 



55 
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R 1 xv v J* 2 M R X ,* 4 xv 

R PN~(C) mw — ^t^_R5 w (XV) 

) C) P>V 

wherein R 1 and R 2 are as defined in reference to formula (A) 

(A) mxv is an integer selected from the group consisting of: 0,1 , and 2; 
15 (B) n w and pxv are integers and are each independently selected from the group consisting of: 0, 1 , 2, and 3 such 
that the sum of nxv and Pxv is 2 or 3 such that when the sum of nxv and Pxv is 2, is a 4-membered ring and 
when the sum of nxv and Pxv is 3, is a 5-membered ring; 

(C) each R 1 xv R 2 xv r3 xv r4 xv r6 x\a r7 xv and R 8 xv is independently selected from the group consisting of: 

20 (1)H; 

(2) Ci to C 6 alkyl; 

(3) C 3 to C 6 cycloalkyl; and 

(4) -(CH 2 ) q xv -R 9 xv wherein qxv is an integer of: 1 to 7, and R 9 xv is selected from the group consisting of: phe- 
nyl, substituted phenyl, -OR 10 xv -CfOlOR 10 ^ -C(O)R 10 xv -OC(O)R 10 xv -C(O)NR 10 xvR 11 xv CN and - 

25 SR 10 xv wherein R 10 xv and R 11 xv are as defined below, and wherein the substituents on said substituted phe- 

nyl are each independently selected from the group consisting of: -OH, -0-(C 1 to C 6 ) alkyl, halogen, to C 6 
alkyl, -CF 3 , -CN, and -N0 2 . and wherein said substituted phenyl contains from 1 to 3 substituents; examples 
of -(CH 2 ) q x\r R9 xv include benzyl, substituted benzyl and the like, wherein the substitutents on the substituted 
benzyl are as defined above for said substituted phenyl; 

30 

(D) R 5 xv is selected from the group consisting of: 
d)H; 

(2) d to C 20 alkyl; 
35 (3) C 3 to C 6 cycloalkyl; 

(4) -C(O)OR 10 *xvi wherein R 10 xv is th e same as R 10 xv defined below except that R 10 'xv j s not H; 

(5) -C(O)R 10 xv; 

(6) -C(O)NR 10 xvR 11 XV; 

(7) allyl; 

40 (8) propargyl; and 

(9) -(CH 2 ) q xv -R 9 xv wherein qxv and R 9 xv are as defined above with the proviso that when qxv is 1 then R 9 xv 
is not -OH or -SH; 

(E) R 10 xv and R 11 xv are ea ch independently selected from the group consisting of: H, Cj to Ce alkyl, and C 3 to C 6 
45 cycloalkyl; and, for the substituent -C(O)NR 10 xv R xv 11 . r10 xv 

and R xv together with the nitrogen to which they 

are bound, can form a ring having 5, 6, or 7 atoms; 

(F) the dotted line ( ) represents a double bond that is optionally present when mxv ' s 1 » and is a 5-mem- 
bered ring, and nxv is not 0, and Pxv is not 0 (i.e., the nitrogen in the ring is not bound directly to the carbon atom 
bearing the double bond), and when said double bond is present then R 2 xv and R 8 xv are absent; 

so (G) when mxv is 2, each R 1 xv is the same or different substituent for each mxv and each R 2 xv is the same or dif- 
ferent substituent for each mxv; 

(H) when nxv is 2 or 3, each R 3 xv is the same or different substituent for each nxv and each R 4 xv is the same or 
different substituent for each nxv; and 

(I) when pxv is 2 or 3, each R 6 xv is the same or different substituent for each p, and each R 7 xv is the same or dif- 
55 ferent substituent for each pxv 

[0203] As used herein the following terms have the following meanings unless indicated otherwise: 
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alkyi — represents a straight or branched, saturated hydrocarbon chain having from 1 to 20 carbon atoms; 
cycloaikyl — represents a saturated carbocyclic ring having from 3 to 6 carbon atoms; and 
halogen (halo) — represents fluoro, chloro, bromo or iodo. 

[0204] Preferably, for compounds of formula (XV) mxv is 0 or 1 ; R 5 xv is selected from the group consisting of H and 
C 1 to C 2 o alkyl; and R 1 xv to r4 xv and r6 xv to r8 xv are eacn independently selected from the group consisting of: H, 
C n to C 6 alkyl, and -(CH 2 ) q x\r R9 xv wherein R 9 xv is phenyl. Most preferably, R 5 xv is selected from the group consisting 
of H and methyl; and R 1 xv» r2 xv» r3 w r4 w r6 xv» r? xv> and R 8 xv are each independently selected from the group 
consisting of: H, methyl, ethyl, pentyl, benzyl, and 2-phenylethyl. 
[0205] Representative compounds of this invention include compounds of the formula: 




wherein mxv and r1 xv to r8 xv are as defined for formula (XV) 
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[0206] Compounds (XVc) or (XVd) are preferred. 

[0207] Representative compounds (XVa) to (XVd) are those wherein R 5 xv is H or CH 3 . 

[0208] Preferably, only one or two of substituents R 3 xv r4 x\a r6 xv r7 x\a r8 xv is different from H and represents 
especially CH 3 . 

[0209] R 1 and R 2 are preferably selected as indicated in reference to formula (A). 

[0210] According to a sixteenth aspect, the invention is directed to compounds analogous to those disclosed in WO 
92/15567. 

[021 1] Thus, the invention is relative to a sub-class of compounds (A) consisting of compounds having the following 
formula (XVI) 



R2 > XXVI^>JR 5 XVI Rl XV! (XVI) 



wherein R 1 and R 2 are as defined in reference to formula (A) 

is a group of the formula (CH 2 ) m xvi wherein mxvi = 1-5 or a group of the formula: 



R 6 ™ h 



25 n rvxyi 



-fH- 

H R 7 wi 



wherein 

R*M = (C r C 3 )alkyl 
30 R 7 ^, = (C^C^alkyl ; 

wherein Z™ may optionally comprise other substituents selected such that the activity of the derivative is not negatively 
affected, 

X™ represents S, NH or CH 2 

R 1 xvi represents hydrogen, (C r C 3 )alkyh aryl(C r C 10 )alkyl, wherein aryl may optionally be substituted, aryl, (C 5 - 
35 C 7 )cycloalkyl(C r C 10 )alkyl-, or a group of the formula: 

H 

— (CH 2 ) nxv |— S^-rb'^ , 

40 nQ 

R *XVI 



wherein nxvi = 1-4. r8 xvi is aryl, arylfCi-C^Jalkyl-, (C 5 -C 7 )cycloalkyl- or (C5-C7) cycloalkyl(C r C 10 )alkyl-, and R 9 xvi is 
45 hydrogen, (C r C 10 )alkyl- or aryl; R 2 XVI and represent hydrogen, (C r C 3 )alkyl-, aryl or arylalkyl-, wherein aryl may 
optionally be substituted; wherein aryl is phenyl, substituted phenyl, naphthyl, substituted napththyl, pyridyl or substi- 
tuted pyridyi; 

R 2 XVI and Rs*^ are preferably a hydrogen atom, 
mxvi is preferably 2 or 3 
so X™ is preferably S or NH 

R^ 1 is preferably selected from H or an optionally substituted aryl. 
[0212] Preferred R 1 and R 2 are selected as specified for formula A. 

[0213] According to a seventeenth aspect, a sub-class of compounds (A) of the invention comprises compounds hav- 
ing the following formula (XVII), which can be considered as analogous to those disclosed in EP 680 960: 
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(CH 2 ) mxvu 



XVII 
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[0214] The lower alkyl groups are preferably linear or branched alkyl groups having 1 to 6 carbon atoms. Specific 
examples thereof include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl and n-hexyl 
groups. 

[021 5] The linear or branched alkyl groups are preferably those having 1 to 8 carbon atoms. Specific examples thereof 
include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, 1,1-dimethylpropyl, 
1,2-dimethylpropyl and 1 ,2,2-trimethylpropyl groups. 

[021 6] The cycloalkyl groups are preferably those having 3 to 10 carbon atoms. The cycloalkyl groups include not only 
monocycloalkyl groups (for example, cyclopentyl, cyclohexyl and cycloheptyl) but also polycycloalkyl groups (for exam- 
ple, bicycloalkyl and tricycloalkyl). Examples of the bicycloalkyl groups include norbornyl (for example, exo-2-norbornyl 
and endo-2-norbornyl), 3-pinanyl and bicyclo[2.2.2]oct-2-yl groups, while examples of the tricycloalkyl groups include 
adamantyl groups (for example, 1-adamantyl and 2-adamantyl). Such a cycloalkyl group may be substituted by alkyl 
group(s), etc. 

[0217] The cycloalkylalkyt groups are preferably those composed of a cycloalkyl group having 3 to 10 carbon atoms 
with a linear or branched alkyl group having 1 to 3 carbon atoms. Specific examples thereof include 1 -cyclohexyl ethyl 
and 1-cyclopropylethyl groups. 

[021 8] Wherein mxvii represents an integer of from 4 to 6. 

[0219] R 4 xvii represents a hydrogen atom, a linear or branched alkyl group, a cycloalkyl group, a cycloalkylalkyl 
group, a substituted or unsubstituted aryl group or a substituted or unsubstituted aralkyl group; and Z*^' represents 
R 5 xvn or aXVII - r6 xvii» wherin A^ 11 represents S or O, Rs™ 1 represents a hydrogen atom, a lower alkyl group, a sub- 
stituted or unsubstituted aryl group or a substituted or unsubstituted aralkyl group, and R^ 11 represents a lower alkyl 
group, a lower alkenyl group, a lower alkynyl group or a substituted or unsubstituted aralkyl group; 
[0220] The lower alkenyl groups are preferably linear or branched alkenyl groups having 3 to 6 carbon atoms. Specific 
examples thereof include ally!, 1-methyl-2-propenyl, 2-methyl-2-propenyl, cis-2-butenyl, trans-2-butenyl and 3-methyl- 
2-butenyl groups. 

[0221] The lower alkynyl groups are preferably those having 3 to 6 carbon atoms. A specific example thereof includes 
a 2-propynyl group. 

[0222] The substituted aryl groups are preferably phenyl and naphthyl groups which may be substituted by halogen 
atoms and trifluoromethyl, lower alkyl, lower alkoxy, lower alkylthio, cyano and nitro groups. 

[0223] Specific examples thereof include phenyl, 1-naphthyl, 2-chlorophenyl, 3-chIorophenyl, 4-chlorophenyl, 4-trif- 
luoromethylphenyl, 3-fluorophenyl, 4-fluorophenyl, 2-methoxyphenyl, 4-methoxyphenyl, 2-tolyl and 3-tolyl groups. 
[0224] The aralkyl groups are preferably benzyl and trityl groups. 

[0225] The substituted aralkyl groups are preferably arylalkyl groups composed of a phenyl or naphthyl group, which 
may be substituted by halogen atoms and trifluoromethyl, lower alkyl, lower alkoxy, lower alkylthio, cyano and nitro 
groups, and a linear or branched alkyl group having 1 to 4 carbon atoms. 

[0226] Specific examples thereof include benzyl, oc-methylbenzyl, phenethyl, 3-phenylpropyl, 4-phenyl butyl, 4-chlo- 
robenzyl, 4-fluorobenzyl, 4-methoxy benzyl, 4-chloro-oc-methy I benzyl, 4-fluoro-amethyl benzyl and 4-methoxy-ot-methyl- 
benzyl groups. 

[0227] Among the compounds represented by the general formula (XVII) preferable examples include those wherein: 
m xvn ' s fr° m 4 to 6; 

R 4 xvn is a hydrogen atom; a linear or branched alkyl group having 1 to 8 carbon atoms, a cycloalkyl group having 3 to 
10 carbon atoms, a cycloalkylalkyl group composed of a cycloalkyl moiety having 3 to 10 carbon atoms and an alkyl 
moiety having 1 to 3 carbon atoms, a substituted or unsubstituted aryl group or a substituted or unsubstituted aralkyl 
group carrying an alkyl moiety having 1 to 4 carbon atoms; 

R 5 xvn is a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, a substituted or unsubstituted aryl group or a 
substituted or unsubstituted aralkyl group carrying an alkyl moiety having 1 to 4 carbon atoms; and 
R 6 xvn 's an alkyl group having 1 to 6 carbon atoms, an alkenyl group having 3 to 6 carbon atoms, an alkynyl group hav- 
ing 3 to 6 carbon atoms or a substituted or unsubstituted aryl group. 

[0228] Preferable examples of the compounds represented by the general formula (XVII) are those satisfying the fol- 
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lowing requirements: 

(1) A compound wherein m^" is 5 and R 1 , R 2 and R 3 are each a hydrogen atom. 

(2) A compound wherein R 4 xvn is a cycloalkyl group, such as monocycloalkyi, bicycloaikyl and tricycloalkyl groups. 
5 A preferable example of the monocycloalkyi group is a cyclohexyl group. A preferable example of the bicycloaikyl 

group is a norbornyl group, more preferably a 2-exo-norbornyl group. A preferable example of the tricycloalkyl 
group is an adamantyl group, more preferably a 1-adamantyl group. 

(3) A compound wherein R 4 xvn " s a substituted or unsubstituted phenyl group or a substituted or unsubstituted phe- 
nylalkyl group. 

10 (4) A compound wherein R 5 xvn is a hydrogen atom. 

(5) A compound wherein A^' is S and R 6 xvil is a lower alkyl group. 

(6) A compound wherein a lower alkyl group is a methyl group. 

[0229] R 1 and R 2 are preferably selected as specified for the formula (A). 
15 [0230] According to a eighteenth aspect, the invention is directed to non imidazole compounds having the following 
formula (XVIII), analogous to those disclosed in Van der Goot et al. (Eur. J. Med. Chem. (1 992) 27, 51 1-517): 



20 



25 

in which: 



r2 /N— (CH 2 >t WH r-S— C NH— (CH 2 )u XV|tf \ / (XVIII) 




R 1 and R 2 are as defined with reference to formula (A); 
R e xvni is H, alkyl or cycloalkyl; 
' f xvm i 
txvni is 1 to 3; 
uxvni is 1 to 4. 



3 o — R f xvm 's H or halogen, in particular CI, F, Br, or an alkyl; 



[0231] Preferred groups R 1 and R 2 are as defined with reference to formula (A). 
35 [0232] Representative example is compound 83. 

[0233] According to the invention, the W residue as defined in formula (A) and in particular as illustrated by formulae 
(I) to (XVIII), preferably contains no imidazole moiety attached in 4(5)-position and more preferably W contains no imi- 
dazole moiety. 

[0234] The compounds according to the invention may be prepared according to one of the following schemes: 
40 [0235] More specifically, compounds of formula (I) can be obtained by the schemes 1 to 5: 
[0236] In these schemes, R 1 , R 2 , R 3 , X and n are as defined in general formula (I). 
[0237] Me and Et are intended to mean methyl and ethyl. 
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SCHEME 1 (methods A, B. C, D. H and K): 



>v Q BfCnH2nBr . - J! * 1S15L -*- (R3) *-0. 

SCHEME 2 (methods F and L): 

^HOC n H 2n CI ♦ HNRiR^ 

,oax r'^N l R'OOC-N'N-CCXJR' tf^N 

' R) <i ♦ HOCnH^NRiR* (C< h 5 ),p, THF, N 2 - 
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SCHEME 3 (method E): 
N0 2 



Pd/C and H 2 



6 

(COOH>2 

OC n H 2n NRiR2 
(COOHfe 




C 6 H 5 COCI 
Pyridine 



C n H 2n NRiR2 
2(COOH)2 



NHCOC 6 H s 




OC n H 2n NRiR2 



SCHEME 4 (method G): 

X OC n H 2n NRiR2 OC n H 2n NRiR2 



SCHEME 5 (method J): 

J (/(OH) 

HaC^y^S H 2 NOH; HCI^ "aC^V^S 

l^J^ MeOH and H 2 Q ^^Jk 



OC n H 2n NRiR2 ^ OC n H 2n NR 1 R2 
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SCHEME 14: 



W°L / N— CH^-CHp,— C-OCH, 



*(CHR d ), 



(a) 



SQ 2 — CH a — CH 2 -(CHj) u — R* 



(b) I NaH 



4 

i 



(c) Sml 2 



N ^(CHR-)„ 

WorCd 1 ) j 

^cr <CHR, K /"^ 

Lc» ) N— CH (2) -CH W — HC=CH-CH J -(CH 2 ) B -R 5 

>(CHR-), 

< e >| 

/R»cr (CHR X F\ 

Le») M— CHpj-CHp,— CH a -CH 2 -CH,-(CH J ) B -R« 

R* 4 = H or lower alkyl; R s = alkyl, cydoalkyl, or aryl. 
p. q. r ss 0 - 3 (independently); t. u ■ 0 - 3. 

For example: (a) n-BuLi. -78 *C; (b) THF, CIP<0)OEV. (c) THF. 4 mole% HMPA; 

(d) H 2 , quinoline. ethyl acetate (cis); (d') Na/NH, (trans); (e) H 2 , Pd (black), MeOH. 



[0238] Detailed synthesis procedures are given in the examples. 

[0239] The compounds of formula (A) according to the invention have antagonistic and/or agonistic properties at the 
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histamine H 3 -receptors. They affect the synthesis and release of histamine monoamines or neuropeptides in brain and 
peripheral tissues. 

[0240] This property makes the compounds of the invention useful derivatives in human or veterinary medicine. 
[0241] Their therapeutical applications are those known for H 3 -antagonist and/or agonist compounds and especially 
5 relate to the central nervous system disorders. 

[0242] Regarding antagonistic activity, the compounds according to the invention can be used in the treatment of 
Alzheimer disease, mood and attention alterations, cognitive deficits in psychiatric pathologies, obesity, vertigo and 
motion sickness. 

[0243] Regarding agonistic activity, the compounds according to the invention can be used in the treatment of various 
10 allergic and inflammatory diseases and as a sedative agent. 

[0244] Therefore, the compounds of formula (A) according to the invention are advantageously used as active ingre- 
dient of medicaments which act as an antagonist and/or agonist of H 3 -receptors of histamine. 

[0245] The antagonists are advantageously used as active ingredient in particular, of medicaments having psycho- 
tropic effects, promoting wakefulness, attention, memory and improving mood, in treatment of pathologies such as 

15 Alzheimer disease and other cognitive disorders in aged persons, depressive or simply asthenic states. 

[0246] Their nootropic effects can be useful to stimulate attention and memorization capacity in healthy humans. 
[0247] In addition, these agents can be useful in treatment of obesity, vertigo and motion sickness. 
[0248] It can also be useful to associate the compounds of the invention with other psychiatric agents such as neu- 
roleptics to increase their efficiency and reduce their side effects. 

20 [0249] Application in certain form of epilepsy is also foreseen. 

[0250] Their therapeutic applications involve also peripheral organs mainly a stimulant of secretions or gastrointes- 
tinal motricity. 

[0251] The compounds of the invention are particularly useful for the treatment of CNS disorders of aged persons. 
[0252] The agonists are advantageously used as active ingredients in the treatment of acute and chronic inflamma- 
25 tory diseases such as arthritis, cystitis, bronchitis, asthma and other pneumopathies, inflammatory bowel diseases 
such as Crohn disease. 

[0253] Their inhibitory effect on sensory fibers can be useful to depress excessive vegetative reflexes such as in uri- 
nary incontinence, to prevent nociceptive sensations and treat pruritus. 

[0254] Their inhibitory effect on sympathetic and peptidergic fibers can be useful in cardiovascular diseases such as 
30 coronary or vascular diseases in which their activity is excessive. Their inhitory effect on the activity of enterochromaffin 
or enterochromaffin-like cells can be useful in gastrointestinal hypersecretion manifestations. 

[0255] Their inhibitory effect on histaminergic and other aminergic neurons in the central nervous system can be use- 
ful in the treatment of sleep disorders or as sedative agents in various psychiatric manifestations. 
[0256] The present invention also relates to medicaments having the above-mentioned effects comprising as active 
35 ingredient, a therapeutically effective amount of a compound of formula (A). 

[0257] The present invention relates more particularly to such medicaments containing a compound of formula (I) to 
(XVIII). 

[0258] The present invention also relates to pharmaceutical compositions containing as active ingredient a therapeu- 
tically effective amount of a compound (A) together with a pharmaceutical^ acceptable vehicle or excipient. 
40 [0259] The invention is directed to such pharmaceutical compositions containing as active-ingredient, a compound of 
formula (I) to (XVIII). 

[0260] The medicaments or pharmaceutical compositions according to the invention can be administered via oral, 
parenteral or topical routes, the active ingredient being combined with a therapeutically suitable excipient or vehicle. 
[0261] According to the invention, oral administration is advantageously used. 
45 [0262] Another subject of the present invention is the use of the compounds of formula (A) for the preparation of H 3 - 
antagonist and/or agonist medicaments according to the above-mentioned forms. 

[0263] The invention further relates to the use of the compounds of formula (A) for preparing medicaments having the 
pre-cited effects. 

[0264] The invention also concerns the use of a compound of formula (I) to (XVI II). 
so [0265] Still another subject of the invention is a method for the treatment of precited ailments comprising administer- 
ing a therapeutically effective dose of a compound (I), optionally in combination with a therapeutically acceptable vehi- 
cle or excipient. 

[0266] The invention is also directed to such a method comprising administering a therapeutically effective dose of a 
compound of formula (I) to (XVIII). 
55 [0267] For each of the above-indications, the amount of the active ingredient will depend upon the condition of the 
patient. 

[0268] However, a suitable effective dose will be in general in the range of from 10 to 500 mg per day and of from 1 
to 10 mg/day for particularly active compounds. 
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[0269] These doses are given on the basis of the compound and should be adapted for the salts, hydrates or hydrated 
salts thereof. 

[0270] The invention is now illustrated by the following examples. 
5 EXAMPLES 

[0271] The structure of the synthesized compounds and their method of preparation as well as their melting point, 
recrystalisation solvant and elemental analysis are summarized in the following Table I: 
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TABLE 1: 



N 


FORMULA 
STRUCTURE 
NAME 


nip 

(recryst. solv) 


analysis (calc.) 


method 


1 


C16H25NO; C2H2O4 

^^^-O-ICH 2 )»-»^ y (COOH)» 
1^5^hfini5TvottitvlVt)iocridind hvdrocen oxalate 


143-145*C 
(absolute cthanol) 


C: 64.06(64.07) 
H: 8.09(8.16) 
N: 4.14 (4.15) 


A 


2 


Ci5H23NO,C 2 H204 

1 -/'S^nli ^TinxvT>cntvl\»ii vrralidiTie HvHrrwen oxalate 


1S3-155°C 
(absolute ethanol) 


C: 63.06(63.14) 
H: 7.78 (7.79) 
N: 4.42 (4 33) 


A 


3 


C14H23NO; C2H204 

CH 2 CH 3 

N -methy I-N^5-phenoxypentyl}^thy larnine hydrogen 
oxalate 


122-124°C 
(absolute ethanol) 


C: 61.74 (61.72) 
H: 8.24 (8.09) j 
N: 4.52 (4.50) 


A 


4 


C15H23NO2; C2H2O4 

^""^-Q-jCH 2 )s*/ y (COOH) 1 
H5-phcnoxypcntyl)-moTpholinc hydrogen oxalate 


166-168°C 
(absolute ethanol) 


C: 60.10(60.16) 
H: 7 45 (7.31) 
N: 4.08 (4.13) 


A 


5 


Ci 7 H27NO;C 2 H204 

^ ^-Q-tCH 2 )s* x 1 < C0OH > 2 

N^5-phcnoxypcntyl)-hexamcthylcnciminc hydrogen 
oxalate 


132-134°C 
(absolute ethanol) 


C: 64.70 (64.93) 
H: 8.34 (832) 


A 


6 


Ci6H27NO;C 2 H 2 04 

/=\ CH,CHj 
\ Vo-(CH2)rN (©00m 2 
^— " CH 2 CHaCHj 

N^thyl-N^5-phenoxypeiityl>pTOpylarnmc hydrogen 
oxalate 


90-91°C 
(isopropyl alcohol) 


C: 63.60 (63.69) 
H: 8.81 (8.61) 
N: 3.97(4.13) 


B 
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7 


Cl7H27NO;l.lC2H 2 0 4 
CHj 

^^0-<CH 2 ),-H^^ 11(COOH, 2 

l-(5-phcnoxypcntyl)-2-mcthyl-prperidinc hydrogen 
oxalate 


80-83°C 
(tsopzopyl alcohol) 


C: 64.15 (63.98) 
H: 8.42 (8.17) 
N: 3.97 (3.89) 


B 


8 


Cl9H3lNa,C 2 H204 

^ Vo-(CH 2 ) 5 -W V- nC,H y (COOH) 2 

H5^henox>pentyl)-^propyl-piperidiiie hydrogen 
oxalate 


165-166°C 
(absolute ethanol) 


C: 66.27 (66.46) 
H: 8.94 (8.76) 
N: 3.72 (3.69) 


B 


9 


Ci 7 H27NO;C2H 2 04 
\/~~ °~ ( CH *>s~\ y^° H > (COOH) 2 

1 ^5-phenox>peiityI>^nicthyl'piperidine hydrogen 
oxalate 


15M52°C 
(absolute ethanol) 


C: 64.87 (64.93) 
H: 8.41(8.32) 
N: 4.01(3.99) 


B 


10 


Ci7H 2 7NO;C 2 H204 

CM, 

^Vo^CM 2 ) S V > (COOH) , 

1 ^5-pheooxypentyl>3-methyl-piperidme hydrogen 
oxalate 


140-141°C 
(isopropyl alcohol) 


C: 65.35 (64.93) 
H: 8.49 (832) 
N: 4.00(3.99) 


B 


11 


Cl7H26N202;C 2 H 2 04 
^"*^^(CH 2 > s f/ ^COCH 3 (CO0H) 2 

l-acetyl-4-(5-phenoxypentyl)-pipera2ine hydrogen 
oxalate 


186-18S°C 
(absolute ethanol) 


C: 59.78 (59.99) 
H: 7.47(7.42) 
N: 7.35 (7.36) 


B 


12 


CigH29NO;1.05C2H2O4 

~< CH ) 1 05 < cooH > * 

CHj 

l^S-phenoxypenryl^S^'trans-dui^&yUpipendine 
hydrogen oxalate 


154-155°C 
(absolute ethanol) 


C: 65.16 (65.25) 
H: 8.61 (8.47) 
N: 3.66(3.79) 


B 
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13 


Ci8H29N0;C 2 H2O 4 

/=v r-C' 

. (T\<> (CH2>iTN \ (.COOH), 
CH 3 

l-(5-phenoxypcntyl)-3,S-cis-dimcthyl-piperidine 
hydrogen oxalate 


154-155°C 
(isopropyl alcohol) 


C: 65.62(65.73) 
H: 8.64 (8.55) 
N: 3.63 (3.83) 


B 


14 


C18H29NO; HCl 
CH, 

^^-0 -(ch 2 )r/ ^ HCl 

1 ^3-pnenoxypenty ij-z, o-cis-aunc my i-p ipena inc 
hydrochloride 


135-136°C 
(acetone) 


0:69.18(69.32) 
H: 9.79 (9.70) 
N: 4.28 (4.49) 


B 


15 


Ci9H29N03;C2H 2 04 

4-carhoethoxy- l-(5-phenoxypcntyl>-pipcridine 
hydrogen oxalate 


149-150°C 
(absolute ethanol) 


C: 61.16(61.60) 
H: 7.76(7.63) 
N: 3.40 (3.42) 


B 


16 


C19H29NO3; C2H2O4 

COOC 2 H 5 

^^-0-<CH 2)5'N^^ (COOH) 2 

5-carhoftAo* v- 1 -^5 -nh«ioxvnenrvlV"TJtn«ridine 

hydrogen oxalate 


U7-118°C 
(isopropyl alcohol) 


C: 61.54(61.60) 
H: 7.87 (7.63) 
N: 3.29 (3.42) 


B 


17 


C16H23NO; C2H2O4 

^^~°-l CH 2>S*\~^ (COOH) , 

l-(5-phenoxypentyl>- 1 ,2,3,6-tetrahydropyridine 
hydrogen oxalate 


177-179°C 
(methanol) 


C: 64.19(64.46) 
H: 7.49 (7 Jl) 
N: 4.25(4.18) 


B 



46 



EP 0 982 300 A2 



18 


C15H22N2O3; C2H2O4; 0.2 H 2 0 
/=\ (COOH) 2 

l-[5<4-nitrophcnoxy)-pciityl]-pyirolidiiic hydrogen 
oxalate 


145-147°C 
(absolute ethanol) 


C: 54.89(54.89) 
H: 6.68 (6.61) 
N: 7.41 (753) 


C 


19 


Ci5H22<^NO; C2H2O4 

ci-^^-0-(CH a)5-w(^ (COOH> 2 

l-[5^4^orophenoxy>pentyl]-pyiT0lidine hydrogen 
oxalate 


139-141*C 
(absolute ethanol) 


C: 57.00 (57.06) 
H: 6.63 (6.76) 
N: 3.79(3.91) 
a: 10.24(9.91) 


C 


20 


Cl6H25N02;C 2 H20 4 

H3CO-^^-0-(CH 2 )rN^3 ICOOH) 2 

1 -[5^4-methox>^henoxy)-penryl]-pyrrolidiM 
hydrogen oxalate 


115-116°C 
(absolute ethanol) 


C: 61.22 (61.17) 
H: 7.72 (770) 
N: 4.03 (3.96) 


C 


21 


C16H25NO; C2H2O4 

h,ch^^-o-(ch 2 »sn(^ < COOH >* 

1 -[5-{4-mcthy tphenoxy)-peiitylJ -pyrrolidine hydrogen 
oxalate 


138-140°C 
(absolute ethanol) 


C: 64.05 (64.07) 
H: 8.00(8.07) 
N: 4.10(4.15) 


C 


22 


C16H22N2O; 1.1 C2H2O4 

NC^^-O -{CH 11 <COOH> 2 

l-[S^4H^anophenoxy>pentyl]-pyrroUdme hydrogen 
oxalate 


129-130°C 
(absolute ethanol) 


C: 61.24 (61.16) 
H: 6.81(6.82) 
N: 7.95 (7.84) 


C 


23 


Ci9H25NO;C 2 H 2 0 4 
^^^O^CHrfs-N^} (COOH) 2 

1 -[5K2-naphthyloxy)-pentyl]-pyrrolidine hydrogen 
oxalate 


166-167°C 
(methanol) 


C: 67.42 (67.54) 
H: 7^6(7^) 
N: 3.66 (3.75) 


C 
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24 


C19H25NO; 1.25 C2H2O4 
^"^-O -<CH 2)^(^1 «» < CoOH > ^ 

1 -[5-( 1 -naphthyloxy)-pcntyl]-pyrrolidine hydrogen 
oxalate 


160-163°C 
(methanol) 


C: 65.12 (65.22) 
H: 7.17(7.00) 
N: 332 (334) 


C 


25 


C15H22CINO; C2H2O4 

1 -[5-<3-chlorophcnoxy)-pcntyl]-pyiTohdinc hydrogen 
oxalate 


13M32°C 
(absolute ethanol) 


C: 56.94(57.06) 
H: 6.67 (6.76) 
K; 3.74 (3.91) 
CL 9.64 (9.91) 


C 


26 


C2lH27NO-,C2H 2 04 

l-[5-<4-phenylpheaoxy>pentyl}-pyirolidinc hydrogen 
oxalate 


189-190°C 
(methanol) 


0 69.16(69.15) 
H:7.39 (732) 
N: 3.39(331) 


C 


27 


Ci9H29NO;C2H204 

^— ^^0-<CH 2>**<(^ < COOH > * 

l-{5-[2^5,6 f 7,8-tetrahydronaphthyl)H)xy}-peniyl}* 
pyrrolidine hydrogen oxalate 


131-132°C 
(absolute ethanol) 


C: 66.73 (66.82) 
H: 837(8.28) 
N: 3.68 (3.71) 


C 


28 


C21H27NO; 1.1 C2H2O4 
/^\-0-(CH2)^N^3 1.1 (COOH) 2 

1 -[5-{3-phenylphcnoxy)-pcntyI]-pyrrolidinc hydrogen 
J oxalate 


155-157°C 
(absolute ethanol) 


C: 68.40(68.22) 
H: 7.04 (7.21) 
N: 3.45 (3.43) 


c 
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29 


C15H21NO; C2H2O4 

^^-0-<CH 2)5 -n(3 (COOH> 2 

1 ^5-pheraxypejityl)-2,5-<iihydropyrrole hydrogen 
oxalate 


140-141°C 
(absolute ethanol) 


C: 63.45 (63.54) 
H: 7.26 (7.21) 
N: 4.26 (4 .36) 


B 


30 


C19H29NO; C2H2O4 

y ( ^ (COOH) 2 

l-{5-[H5,6,7,8-tetrahydroiiaphthy]>oxy].pentyl}* 
pyrrolidine hydrogen oxalate 


148-149°C 
(absolute ethanol) 


C: 66.99 (66.82) 
H: 8.47 (8.28) 
N: 3.72 (3.71) 


C 


31 


C14H21NO; C 2 H 2 0 4 
H4-phenoxybutyl>-pyiTolidine hydrogen oxalate 


143-144°C 
(absolute ethanol) 


C: 62.25 (62.12) 
H: 7.46 (7.49) 

>J- A AO tA <1\ 


C 


32 


C16H25NO; 1.1 C2H2O4 
1 -(6-phcnoxyhexvlVpyrrolidine hydrogen oxalate 


146-147°C 
(absolute ethanol) 


0 63.06 (63.10) 
H: 8.03 (7.91) 


c 


33 


C15H23NS; 1.1 C2H2O4 
H5-phenyhhiopentyI>-pytroUiJ>ne hydrogen oxalate 


15<M52°C 
(absolute ethanol) 


C: 59.52 (59.29) 
H: 7.44(7.29) 
N: 4.06 (4.02) 


c 


34 


Ct4H2lNS;C 2 H 2 04 

^^-S-CCH,)^^ (COOH)i 

H4-phenylthiobutyI>-pyrrolidine hydrogen oxalate 


114-1 16°C 
(absolute ethanol) 


C: 59.24 (59.05) 
H. 7.16(7.12) 
N: 4.16(4.30) 
S: 9.79(9.85) 


c 
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35 


Ci3Hi 9 NO;C2H20 4 

/=\ / 1 

^ ^-o-(ch zH-u^) < COOH > * 

l-(3-phenoxypropyl>pym>Udine hydrogen oxalate 


169-170°C 
(absolute ethanol) 


C: 60.98(61.00) 
H: 7.14 (7.17) 

XT- A fJL IA 7A\ 


C 


36 


Cl5H22N203;C 2 H 2 04 

1 - [5-<3-nitrophenoxy)-pcntyl] -pyrrolidine hydrogen 
oxalate 


130-131°C 
(absolute ethanol) 


C: 55.30 (55.43) 
H: 6.55 (6.57) 
N: 7.49 (7.60) 


C 


37 


Cl5H22FNO;C 2 H204 

f_ O h '" (ch2)s " h O ,cooH,, 

1 -[5^4-fluorophenoxy)-pcnry l>pyrrolidine hydrogen 
oxalate 


149-150°C 
(absolute ethanol) 


C: 59.52 (59.81) 
H: 7.12 (7.09) 
N: 4.05 (4.10) 


c 


38 


C l7 H26N203;C 2 H204 

0 2 N ^~^-Q ~<CH (COOH) 2 

1 -rS-/4-nitrnnhenftTCvVneiitvl V^-iTiethvI-Dit5Cridinc 

L • ^ tuu u^tll&LiyJAj ^"j^'UV jr *v *. |^.*»/*»* ******** 

hydrogen oxalate 


148-149°C 
(absolute ethanol) 


C: 57 32 (57 .55) 
H: 7.19 (7.12) 
N: 6.89 (7.07) 


c 


39 


Ci7H 2 5N02;C2H204 

CH,-C-^^^iCH 2 )^N(^ (COOH) 2 
I -fs«f4-a rrtvlnhf nmr vVoenrvfl-PVrroUdine hydrogen 


130-134°C 
(absolute ethanol) 


C: 62.43 (62.45) 
H: 7.41 (7.45) 
N: 3.75 (3.83) 


D 


40 


C15H24N20; 2.1C2H204 

h 2 n-Q-o-<ch 2)5 -hQ ^(cooh), 

1 -[5 -<4-aminophenoxy)-pcnryl>pyTrolidine 
dKhydrogen oxalate) 


12<M22°C 
(absolute ethanol) 


C: 52.49(52.72) 
H: 6.74(6.50) 
N: 6.32 (6.40) 


El 
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41 


C16H22N2O; C 2 H 2 0 4 

l*[5-(3-cyanophcnoxy)-pcntyI]-pyiToIidinc hydrogen 
oxalate 


119-120°C 
(absolute ethanol) 


C: 61.95 (62.05) 
H: 6.88 (6.94) 
N; 8.00 (8.04) 


C 


42 


Cl3H20N2O3;C2H 2 O4 

/=\ CH 2 CH, 

0 2 N £ >^>-<CH a ) 3 -N N (COOH) 2 

^ mm ^ CH 2 CH 3 

N-[3^4-iiitrophcnoxy)-propyl)^cthylamino 
hydrogen oxalate 


i«vi6rc 

(absolute ethanol/ 
methanol ■ 
1:1) 


C: 52.46(52.63) 
H: 6.49 (6.48) 
N: 8.10(8.12) 


F 


43 


Ci4H20N 2 O;C2H2O4 

/=ry ^jCH, 
N ° \l ^°*( ch 2>**\ (COOH) J 
^— ^ X CH 2 CH 3 

N-f 3 ^4-cvanoohcnoxY V^sroovr] -diethvlamine 
hydrogen oxalate 


l4g-I50°C 
(absolute ethanol) 


C: 59.40(59.62) 
H: 6.82 (6.88) 
N: 8.60 (8.69) 


F 


44 


C22H27NO2; C2H2O4 

^^S^^^^" iCHa)rl O <COOH) 2 

1 -(5^4-bcii2oylphenoxy>penty l]^yrroIidine 
hydrogen oxalate 


14M42°C 
(absolute ethanol) 


C: 67.17(67.43) 
H: 6.80(6.84) 
N: 3.18(3.28) 


D 


45 


C 2 3H29N02;C2H 2 04 

(COOH) 2 

1 - {5-[4-(phenylacetyl)-phenoxy]-pentyl } -pyrrolidine 
hydrogen oxalate 


177-178°C 
(absolute ethanol) 


C: 67.77 (68.01) 
H: 7.09 (7.08) 
N:3.26 (3.17) 


D 
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46 


Cl5H23N02;l.lC 2 H 2 04 
/=\ / C ' H * 

N-[3-(4-acctylphcnoxy)-propyl]-dicthylaimne 
hydrogen oxalate 


108-1 10*C 
(absolute ethanol) 


C: 5930(59.30) 
H: 7.47 {729) 
N: 4.18 (4.02) 


F 


47 


Ci7H26N202;C 2 H 2 04 

h 3 ^c^-^^^-ich 2 ) s -n(^ <COOH) 2 

1 -[5^4-acctaxnidophcnoxy)-pcntyl]-pyirolidine 
hydrogen oxalate 


142-144°C 
(absolute ethanol) 


C: 59.67(59.99) 
H: 7.55 (7.42) 
N: 7.25 (7.36) 


C 


48 


C2lH 2 7N02;C 2 H 2 04 

c^^c^^^o icoom> 2 

I-[5^4-phcnox>T>haioxy)-peiityl]-pyrroUdme 
hydrogen oxalate 


135-136°C 
(absolute ethanol) 


C: 66.49 (66.49) 
H: 7.05 (7.04) 
N: 3.24 (3.37) 


D 


49 


C22H28N2O2; 1.1 C 2 H 2 04 

1.1 (COOH) 2 

1 -[5^4-N-bcD2amidophcaoxy)-pcntyl3-pyrrolidine 


176-i78°C 
(absolute ethane!) 


C: 64.56(64.38) 
H: 6.89 (6.74) 
N: 6.26 (6J20) 


E2 


50 


CnH27N0 2 ;C 2 H204 
1 • ^j-^*f-^ 1 -nyaroxy cmy i^pocnoxy j-peniy 1 / - 


102-104*C 
(absolute ethanol) 


C: 61.89 (62.11) 
H: 7.94 (7.96) 
N: 3.77 (3.81) 


G 


51 


c 16H24N2 0 ; C2H2O4 

r=\ CH 2 CH 3 
NC-£ y/^O^CH,)^ (COOH) 2 
/ CH 2 CH 3 

N-[5^4-cyanophenoxy)-pentyl]-diethyUminc 


120-122°C 
(absolute ethanol) 


C: 61.56 (61.70) 
H: 7.54(7.48) 
N: 7.87 (7.99) 


H 
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52 


Cl7H24N20;C 2 H 2 O4 
NC-^"~^-Q-<CH 2 )5*^ ^ (COOH) 2 

oxalate 


U5-I16°C 
(absolute ethanol) 


C: 62.62 (62.97) 
H: 7.20(7.23) 
N: 7.76(7.73) 


H 


53 


C14H20N2O; C2H2O4 

/=\ / CH 3 
WC A ^ a) (COOH) 2 

N-[^4-cyanopaenoxy}-pentylj-a3memyiaJtime 
hydrogen oxalate 


148-149°C 
(absolute ethanol) 


0.59.68(59.62) 
H: 6.76 (6.88) 
N: 8.57 (8.69) 


H 


54 


Cl3Hi8N 2 0;C2H 2 O4 

NC^ A-0"(CH 2)**^ (COOH) Z 
CHjCHj 

N-[2^4-cyaiJOpnenoxy)-ethyl]-dOT hydrogen 
oxalate 


124-I25°C 
(absolute ethanol) 


C: 58.15(58.43) 
H: 6.30(6.54) 
N: 8.95 (9.09) 


H 


55 


Ci 2 Hi6N20;C 2 H204 

/=\ ,ch, 

N °"\ / /*"°"< CH *>3"\ (COOH) 2 
^^""^ CH 3 

hydrogen oxalate 


166-167°C 
(absolute ethanol/ 
methanol 
1:1) 


C: 57.01 (57.14) 
H: 6.02 (6.16) 
N: 9.46 (9.52) 


H 


56 


Cl5H 22 N 2 0;C 2 H 2 0 4 
/=\ ,CH2CHj 

' CH2CH3 

N-[4^4-cyanophcuoxy)-butyl]-dicthylainiiic hydrogen 
oxalate 


143-145°C 
(absolute ethanol) 


C: 60.80 (60.70) 
H: 7.11 C7.19) 
N: 8.22 (8.33) 


H 


57 


Ci8H28N 2 0;C 2 H204 

^-^ C,H 7 

N-[5^4^yanophenoxy)-pentyl]^lipropylamirie 
hydrogen oxalate 


134-136°C 
(absolute ethanol) 


C: 63.38 (63.47) 
H: 8.11(7.99) 
N: 7.29 (7.40) 


H 
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58 


Cl4Hl8N20;l.lC2H 2 04 

MC-^^-O -<CH 2>3*N^^ 1.1 (COOH) a 

l-[3^4-cyancphenoxy)-propyl]-pyiroHdi»e hydrogen 
oxalate 


163-165°C 
(absolute ethanol) 


C: 58,95 (59.08) 1 
H: 6.23 (6.18) 
N: 8.43 (8.51) 


H 


59 


C15H20N2O; 1.05 C2H2O4 

HC-^^-Q-flSH 2 > 9 -l/ ^ 1.05 (COOH) 2 

I-[3-{4-cyanophenoxy>propyl]-piperidinc hydrogen 
oxalate 


151-153°C 
(absolute ethanol) 


C: 60.62 (60.61) 
H: 6.66 (6.57) 
N: 8.25 (8.27) 


H 


60 


C16H22N2O; 1.05 C2H2O4 

HC ^ = ^-°^ CH 2>3^^) 1W(COOH) 2 

N-[3 ^4-cyanophenoxy)^ropy 1 j-hexarncthy lcncininie 
hydrogen oxalate 


124-125°C 
(absolute ethanol) 


C: 61.62 (61.60) 
H: 6.94 (6.88) 
N: 7.87 (7.94) 


H 


61 


Cl7H26N20;C 2 H 2 0 4 

/=\ ^HjCH, 
NC-& ^-0"(CH2)$-N N (COOH) 2 . 
^ CH 2 CH 3 

l^i — ^ \ j—^*T - vjr amspucu v * j jr itc a 1 j "vi c my uuuiuc 

hydrogen oxalate 


110-112*0 
(absolute ethanol) 


C: 62.90 (62.62) 
H: 7.76(7.74) 
N: 7.61 (7.69) 


H 


62 


Cl6H24N20;C 2 H 2 04 
/=\ 

NC-& >-0-(CH2)rN N (COOH) 2 

w -[3-^-cyanopnenoxy ^propyij-arpropy laininc 
hydrogen oxalate 


127-12S°C 
(absolute ethanol) 


C: 61.57(61.70) 
H; 7.57 (7.48) 
K: 7.91 (7.99) 


H 


63 


C15H25NO2; C2H2O4; 0.5 H2O 

N-3-[4-{l-hydroxyethyl)-phcnoxy}-pTOpyl- 
diethylamide hydrogen oxalate hemihydrate 


33-36°C 
(isopiopy I alcohol ► 


C: 58.15(58.27) 
H: 8.15 (8.05) 
N: 4.21 (4.00) 


G 
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64 


C15H24N2O2; C2H2O4 
H3O. /==\ ^C 2 H, 

//° ~ (CH 2 > 3 " N v (cooh) j 

HO-N ^— ^ C 2 H 5 

4'^3^iclhylaininapropoxy)-acctoplicnonc-oxime 
hydrogen oxalate 


99-100*0 
(absolute ethanol) 


C: 57.26(57.61) 
H: 7.47 (7.39) 
N: 7.72 (7.90) 


J 


65 


Ci6H23N02;C 2 H 2 04 

H 3 C-C^"^-0 -(CH 2 ) 3 -N^"^ (COOH) 2 

1 -[3^4-acctylphciioxy>propy1]-pipcridine hydrogen 
oxalate 


159-160»C 
(absolute ethanol) 


C: 61.18 (61.52) 
H: 7.11 (7.17) 
N: 3.96 (3.99) 


K 


66 


C17H25NO2; C2H2O4 

CH 3 

HjC-g-^^^O -(CH 2)3-H^ / (COOH) * 

1 -[3^4-acetylpheiioxy}^ropyl]-3-melixyl^ipeiidine 
hydrogen oxalate 


143-144°C 
(absolute ethanol) 


C: 62.11(62.45) 
H: 7.41 (7.45) 
N: 3.79 (3.83) 


K 


67 


Cl8H27N02;C2H 2 Q4 

H3C "fO^ " <cH ** > "\~"^ (cooh> 2 

CH} 

1 -[3-{4-ac€tylphenoxy Vpropyl}-3 > 5-trans-dimeiliyl- 
piperidine hydrogen oxalate 


171-172°C 
(absolute ethanol) 


C: 63.06 (63.31) 
H: 7.44 (7.70) 
N: 3.64 (3.69) 


K 


68 


Ci 7 H25N02;C2H 2 04 

HjC-C-^ V-0"(CH a)** \— CH 3 

O J ^ f (COOH) 2 

1 -[3-(4-acctylphcnoxy>-propyl]-4-mcthyl-piperidirie 
hydrogen oxalate 


160-161°C 
(absolute ethanol) 


G 62.47 (62.45) 
H: 7.46 (7.45) 
N: 3.77 (3.83) 


K 
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69 


C17H25NO2; C 2 H 2 0 4 

CiH S -jp^~^Q-(CH 2)aH^") (COOH) 2 

1 - [ 3 -{4-p ropiony Iphenoxy )-propyl]-pipcridinc 
hydrogen oxalate 


148-149°C 
(absolute ethanol) 


C: 62.54 (62.45) 
H: 7.51 (7.45) 
N: 3.79(3.83) 


L 


70 


C18H27NO2; C2H2O4 
HaC-g-^^O -<CH 2)3"H^y (COOH) 2 

CH3 

l-[3K4-acety^hcnoxy)-propyl)-3,5^is-dimcthyl- 
pipcridme hydrogen oxalate 


174-175°C 
(absolute ethanol) 


C: 63.22 (63.31) 
H: 7.60(7.70) 
N: 3.64 (3.69) 


K 










71 


Ci5H 2 iN02;C2H 2 04 

H "g^~^"° ~<°" 2)3"H^~^ (COOH) 2 

1 -[3-(4-formylphcnoxy)-propyl]-pipcridinc hydrogen 
oxalate 


152-153°C 
(absolute ethanol) 


C: 60.23 (6032) 
H: 6.81 (6.87) 
N: 4.15(4.15) 


L 


72 


Ci8H27N02;C 2 H 2 04 
(COOH) 2 

1 -[3^4-isoburyiylphenoxy)-pTopy13*pipepdiT> c 
hydrogen oxalate 


121-122°C 
(absolute ethanol) 


C 63.02 (6331) 
H: 7.73 (7.70) 
N: 3.66 (3.69) 


L 


73 


C16H25NO2; 1-5 C2H2O4 

ClH S "g"\ f° ~< CH *>*"\ (COOH) a 
O ^™ C 2 H * 

N-[3^propionylpbcnoxy>-propyl]^etliylarnine 
hydrogen oxalate 


118-120°C 
(absolute ethanol) 


C: 57.27 (57.28) 
H: 7.00(7.08) 
N: 3.47 (3.52) 


L 
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74 


CigH 2 7N02; C2H2O4 

C3Ht ~m A p°' {GH / <COOH) 2 

1 -[3-(4-butyiylpheno3cy)-propyl]-pipcridine hydrogen 
oxalate 


138-139°C 
(absolute ethanot) 


C: 63.09 (63.31) 
H: 7.78(7.70) 
N: 3.75 (3.69) 


L 


75 


Ci6H2lN02;l.lC 2 H20 4 

h 3 c-{j-^^-o-(ch 

O 

1.1 (COOH) 2 

l-[3-<4-acety^heiioxy>propyl]-1^3,6- 
tetrahydropyiidine hydrogen oxalate 


143-144°C 
(absolute cthanol) 


C: 61.21(61.00) 
H: 6.25 (6.52) 
N: 4.00(3.91) 


K 
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[0272] The following compounds can be prepared according to the synthesis schemes: 
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No. Structure Synthesis 



98 




scheme 7 




99 




scheme 7 




100 




scheme 12 




101 




scheme 12 




102 




scheme 1 1 




103 
104 




scheme 9 


<u)(v) 


105 






<u) (v) 


106 








107 




scheme 14 





(u) potassium tert butanolate, THF f 24h, 0 - 50 W C; (v) chromatographic separation; (w) NH 3 («.), 
MeOH, -78-0*C. 

[0273] Compounds 1 to 75 are prepared according to the following procedures: 
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METHOD A: 

[0274] A solution of 1 -bromo-5-phenoxypentane (1 .4 to 3.5 mmol) in ten equivalents of the suitable secondary amine 
was heated to reflux temperature with stirring for 48 hours (compds. 1, 3 and 4), 24 hours (compd. 2) or 4 hours (compd. 
5 5). After cooling, the excess base was removed under reduced pressure and the residue diluted with aqueous sodium 
hydroxide. The product was extracted with diethyl ether, the organic extracts washed with water, dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The remaining oil was converted to oxalate salt by dissolv- 
ing in a small amount of absolute ethanol and adding a solution of two equivalents oxalic acid in absolute ethanol. The 
precipitate formed was washed with diethyl ether and recrystaflised from absolute ethanol. 

10 

METHOD B: 

[0275] A solution of 1-bromo-5-phenoxypentane (0.9 to 1.7 mmol) and an excess of the suitable secondary amine 
(2.3 to 10 equivalents) in 10 ml absolute ethanol was heated to reflux temperature with stirring for 48 hours (compd. 6) 

15 or 24 hours (compds. 7, 8, 9, 10, 11, 12&13, 14, 15, 16, 17 and 29). After cooling, the solvent was removed under 
reduced pressure and the residue diluted with aqueous sodium hydroxide. The product was extracted with diethyl ether, 
the organic extracts washed with water, dried over magnesium sulphate, filtered and concentrated under reduced pres- 
sure. The cis and trans isomers 12 and 13 were separated by column chromatography on silica gel eluting with a sol- 
vent mixture of petroleum spirit (bp 60-80°C), diethyl ether and triethylamine in the ratio 66:33:1, and the eluent was 

20 removed under reduced pressure to leave an oil. Compounds 14 and 16 were purified by column chromatography on 
silica gel eluting with diethyl ether and triethylamine in the ratio 99:1 , and the eluent was removed under reduced pres- 
sure to leave an oil. The oil was converted to oxalate salt (compds. 6, 7, 8, 9, 1 1 , 1 2, 1 3, 1 5, 1 6, 1 7 and 29) by dissolving 
in a small amount of absolute ethanol and adding a solution of two equivalents of oxalic acid in absolute ethanol. If no 
precipitate appeared, diethyl ether was added to form a precipitate. The solid was washed with diethyl ether and recrys- 

25 tallised from isopropyl alcohol (compds. 6, 7, 10, 13 and 16), absolute ethanol (compds. 8, 9, 11, 12, 15 and 29) or 
methanol (compd. 17). The oil was converted to hydrochloride salt (compd. 14) by adding 2N HCI. The precipitate was 
formed in a mixture of chloroform and diethyl ether (1 :1) and recrystallised from acetone. 

METHOD C: 

30 

[0276] A solution of the suitable oc-bromo-co-aryloxy alkane (0.4 to 1.4 mmol) or oo-bromoalkyl phenyl sulphide (1 
mmol, compds. 33 and 34) and an excess of pyrrolidine (10 to 15 equivalents) or 3-m ethyl pi peridine (10 equivalents, 
compd. 38) in 10 ml absolute ethanol was heated to reflux temperature with stirring for 24 hours or 16 hours (compd. 
47). After cooling, the solvent was removed under reduced pressure and the residue diluted with aqueous sodium 
35 hydroxide. The product was extracted with diethyl ether, the organic extracts washed with water, dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The remaining oil was converted to oxalate salt by dissolv- 
ing in a small amount of absolute ethanol and adding a solution of two equivalents oxalic acid in absolute ethanol. If no 
precipitate appeared, diethyl ether was added to form a precipitate. The solid was washed with diethyl ether and recrys- 
tallised from absolute ethanol. 

40 

METHOD D: 

[0277] A solution of the suitable 4'-(5-bromopentoxy)phenyl ketone (0.7 to 1 mmol, compds. 39, 44 and 45) or 1- 
bromo, 5-(4-phenoxyphenoxy)pentane (0.6 mmol, compd. 48) and an excess of pyrrolidine (10 to 15 equivalents) in 10 

45 ml absolute ethanol was heated to reflux temperature with stirring for 16 hours (compds. 39, 44 and 48) or 24 hours 
(compd. 45). After cooling, the solvent was removed under reduced pressure and the residue diluted with aqueous 
sodium hydroxide. The product was extracted with chloroform (compds. 39, 45 and 48) or dichloromethane (compd. 
44), the organic extracts dried over magnesium sulphate, filtered and concentrated under reduced pressure. The 
remaining oil was converted to oxalate salt by dissolving in a small amount of absolute ethanol and adding a solution of 

so two equivalents oxalic acid in absolute ethanol. The precipitate was washed with diethyl ether and recrystallised from 
absolute ethanol (recrystallised twice from absolute ethanol in the case of compd. 39). 

METHOD E: 

55 [0278] 

1. The oxalate 18 was prepared according to method C. A solution of compound 18 (0.57 mmol) in 10 ml methanol 
and 10 ml absolute ethanol was placed with 1 00 mg of palladium (5%) on carbon catalyst in a two-neck round-bot- 
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torn flask fitted with a balloon filled with hydrogen. The mixture was stirred vigorously at room temperature and the 
flask was purged of air and filled with hydrogen. After 3 hours, the catalyst was filtered off on celite and the solvent 
removed under reduced pressure. The residual solid was converted to oxalate salt by dissolving in methanol and 
adding a solution of oxalic acid (2 equivalents) in absolute ethanol. Diethyl ether was added to form a precipitate. 

5 The product was recrystallised from absolute ethanol. 

2. To a solution of compound 40 (0.35 mmol) in pyridine vigorously stirred at 0°C was added dropwise a slight 
excess of benzoyl chloride (0.4 mmol). The stirring was allowed to continue 20 minutes after the end of the addition 
after which the mixture was placed in the refrigerator overnight (16 hours). The solvent was removed under 
reduced pressure and the residue diluted with aqueous sodium hydroxide. The product was extracted with chloro- 

10 form, the organic extracts dried over magnesium sulphate, filtered and concentrated under reduced pressure. The 
remaining oil was converted to oxalate salt by dissolving in a small amount of absolute ethanol and adding a solu- 
tion of two equivalents oxalic acid in absolute ethanol. The precipitate was dissolved in methanol, filtered, and con- 
centrated under reduced pressure, the solid was recrystallised from absolute ethanol 

15 METHOD F: 

[0279] In a three-neck flask kept under nitrogen was placed a solution of the suitable phenol (1 .6 mmol), 3-(diethyl- 
amino)propanol (1.5 mmol), and triphenyl phosphine (1.9 mmol) in 10 ml freshly distilled tetrahydrofuran. The mixture 
was stirred and cooled to 0°C with an ice and salt bath. A solution of diisopropyl azodicarboxylate (2 mmol) in 10 ml 

20 tetrahydrofuran was added very slowly (typically over 40 minutes) and the mixture was allowed to warm to room tem- 
perature after which it was stirred overnight at room temperature (16 hours). The solvent was then removed under 
reduced pressure, the residue dissolved in ethyl acetate (20 ml) and the product extracted with 2N HCI (2x10 ml). The 
aqueous solution was neutralised with sodium hydroxide and the product extracted with dichloromethane. After drying 
over magnesium sulphate and filtration, the solvent was removed under reduced pressure. The residue was converted 

25 to oxalate salt by dissolving in a small amount of absolute ethanol and adding a solution of two equivalents oxalic acid 
in absolute ethanol. If no precipitate appeared, diethyl ether was added to form a precipitate. The solid was washed with 
diethyl ether and recrystallised from absolute ethanol (compds. 43 and 46) or from a 1 :1 mixture of methanol and abso- 
lute ethanol (compd. 42). 

30 METHOD G: 

[0280] A solution of the free base of compound 39 (0.6 mmol) or compound 46 (0.8 mmol) in 20 ml dry diethyl ether 
was added dropwise to a stirred suspension of lithium aluminium hydride (0.6 or 0.8 mmol) in 20 ml dry diethyl ether 
kept under nitrogen. The mixture was stirred at room temperature under nitrogen for two hours. Ice-cold water was care- 
35 fully added and the organic layer decanted. The aqueous phase was extracted with diethyl ether. The combined organic 
solutions were dried over magnesium sulphate, filtered and concentrated under reduced pressure to leave a yellow oil. 
The oil was converted to oxalate salt by dissolving in a small amount of absolute ethanol and adding a solution of two 
equivalents oxalic acid in absolute ethanol. The precipitate was washed with diethyl ether and recrystallised from abso- 
lute ethanol (compd 50) or from isopropyl alcohol, giving a very hygroscopic solid (compd. 63). 

40 

METHOD H: 

[0281] A solution of the suitable a-bromo-a)-(4-cyanophenoxy) alkane (0.5 to 0.7 mmol) and an excess of the suitable 
secondary amine (8 to 12 equivalents) in 10 ml absolute ethanol was heated to reflux temperature with stirring for 24 

45 hours (compds. 54, 55, 57 and 60), 20 hours (compd. 52), 16 hours (compds. 56, 58, 59 and 61) or 8 hours (compd. 
51 ) or was stirred at room temperature for 48 hours (compd. 53) or 24 hours (compd. 60). After cooling, the solvent was 
removed under reduced pressure and the residue diluted with aqueous sodium hydroxide. The product was extracted 
with diethyl ether, the organic extracts washed with water, dried over magnesium sulphate, filtered and concentrated 
under reduced pressure. Compound 62 was purified by column chromatography on silica gel eluting with ethyl acetate, 

so and concentrated under reduced pressure. For ail the compounds of method H, the remaining oil was converted to 
oxalate salt by dissolving in a small amount of absolute ethanol and adding a solution of two equivalents oxalic acid in 
absolute ethanol. If no precipitate appeared, diethyl ether was added to form a precipitate. The solid was washed with 
diethyl ether and recrystallised from absolute ethanol (two recrystallisations were required for compds. 58 and 59) or 
from a 1:1 mixture of methanol and absolute ethanol (compd. 55). 

55 

METHOD J: 

[0282] A solution of compound 46 (1 mmol) in 10 ml methanol was stirred at room temperature and a solution of 
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hydroxylamine hydrochloride (2 equivalents) in 2 ml water was added. The mixture was stirred at 50-70°C in a water 
bath for 20 minutes. Methanol was removed under reduced pressure. The residue diluted with aqueous sodium hydrox- 
ide. The product was extracted with diethyl ether, the organic extracts washed with water, dried over magnesium sul- 
phate, filtered and concentrated under reduced pressure. Compound 64 was purified by column chromatography on 
5 silica gel eluting with ethyl acetate, and concentrated under reduced pressure. The remaining oil was converted to 
oxalate salt by dissolving in a small amount of absolute ethanol and adding a solution of two equivalents oxalic acid in 
absolute ethanol. Diethyl ether was added to form a precipitate. The solid was washed with diethyl ether and recrystal- 
lised from absolute ethanol. 

10 METHOD K: 

[0283] A solution of 4'-(3-bromopropoxy)acetophenone (0.8 to 1.9 mmol) and an excess of the suitable piperidine (3 
to 10 equivalents) in 10 ml absolute ethanol was heated to reflux temperature with stirring for 16 hours. After cooling, 
the solvent was removed under reduced pressure and the residue diluted with aqueous sodium hydroxide. The product 

is was extracted with diethyl ether, the organic extracts washed with water, dried over magnesium sulphate, filtered and 
concentrated under reduced pressure. The cis and trans isomers 67 and 70 were separated by column chromatography 
on silica gel eluting with a solvent mixture of diethyl ether, petroleum spirits (bp 60-80°C) and triethylamine in the ratio 
66:33:1, and the eluent was removed under reduced pressure to leave an oil. Compound 75 was purified by column 
chromatography on silica gel eluting with chloroform and methanol (1:1), and concentrated under reduced pressure. 

20 The remaining oil was converted to oxalate salt by dissolving in a small amount of absolute ethanol and adding a solu- 
tion of two equivalents of oxalic acid in absolute ethanol. If no precipitate appeared, diethyl ether was added to form a 
precipitate. The solid was washed with diethyl ether and recrystallised from absolute ethanol. 

METHOD L: 

25 

[0284] In a three-neck flask kept under nitrogen was placed a solution of the suitable 4-hydroxyphenyl ketone (0.9 to 
3 mmol), 3-(1-piperidinyl)propanol (0.9 to 3 mmol), and triphenyl phosphine (1 to 3.5 mmol) in 10 ml freshly distilled tet- 
rahydrofuran. The mixture was stirred and cooled to 0°C with an ice and salt bath. A solution of diethyl azodicarboxylate 
(1 to 3.6 mmol) in 1 0 ml tetrahydrofuran was added very slowly (typically over 40 minutes) and the mixture was allowed 

30 to warm to room temperature after which it was stirred overnight at room temperature (1 6 hours). The solvent was then 
removed under reduced pressure, the residue dissolved in ethyl acetate (20 ml) and the product extracted with 2N HCI 
(2x10 ml). The aqueous solution was neutralised with sodium hydroxide and the product extracted with dichlorometh- 
ane. After drying over magnesium sulphate and filtration, the solvent was removed under reduced pressure. The crude 
product was purified by column chromatography on silica gel eluting with diethyl ether containing 1 % triethylamine, and 

35 concentrated under reduced pressure. The residue was converted to oxalate salt by dissolving in a small amount of 
absolute ethanol and adding a solution of two equivalents oxalic acid in absolute ethanol. If no precipitate appeared, 
diethyl ether was added to form a precipitate. The solid was washed with diethyl ether and recrystallised from absolute 
ethanol. 

[0285] Compounds 76 to 97 are prepared according to the following procedures: 

40 

Example 76 ^ 

3,3-Dimethylbutyl 3-piperidinopropyl ether 

45 [0286] Sodium 3-piperidinopropanolate (5 mmol), 5 mmol of 3,3-di methyl butyl chloride, a catalytic amount of 
tetrabutylammonium iodide, and 0.5 mmol of 15-crown-5 in 10 ml of dry dimethyl sulfoxide were refluxed for 12 hours. 
Water was added, and it was extracted with diethyl ether. The organic layer was purified by column chromatography on 
silica gel (eluent: methylene chloride/methanol (90/10), ammonia atmosphere). The solvent was removed under 
reduced pressure and the residue crystallized with oxalic acid from diethyl ether/ethanol. 

50 

SF: C 14 H 29 NO x 1 .1 C 2 H 2 0 4 (326.4) mp: 143 °C 



CHN analysis 


calculated: 


C 


59.6 


H9.63 


N4.29 




found: 


C 


59.7 


H9.61 


N4.30 
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Example 77 

3-Phenylpropyl 3-piperidinopropyl ether 

5 [0287] Sodium 3-piperidinopropanolate (20 mmol), 20 mmol of 3-phenyIpropyl bromide, and 0.5 mmol of 15-crown-5 
in 30 ml of dry toluene were refluxed for 4 hours. The solvent was evaporated and the residue purified by column chro- 
matography on silica gel (eluent: methylene chloride/methanol/aqueous ammonia (90/10/0.5)). After removing the sol- 
vent under reduced pressure the residue was crystallized with oxalic acid from diethyl ether/ethanol. 

10 SF: C 17 H 27 NO x C 2 H 2 0 4 (351 .4) mp: 1 25 °C 



15 



CHN analysis 


calculated: 


C64.9 


H8.32 


N3.99 




found: 


C64.9 


H8.13 


N4.02 



Example 78 

20 3-(4-Chlorophenyl)propyl 3-piperidinopropyl ether 

[0288] Sodium 3-piperidinopropanolate (20 mmol), 7 mmol of 3-(4-chlorophenyl)propyImesylate, and 0.5 mmol of 15- 
crown-5 in 30 ml of dry toluene were refluxed for 4 hours. The solvent was evaporated and the residue purified by col- 
umn chromatography on silica gel (eluent: methylene chloride/methanol (90/10)). After removing the solvent under 
25 reduced pressure the residue was crystallized with oxalic acid from diethyl ether/ethanol. 

SF: C 17 H 26 NOCI x C 2 H 2 0 4 (385.9) mp: 147 °C 



CHN analysis 


calculated: 


C59.1 


H 7.31 


N3.63 




found: 


C59.0 


H7.34 


N3.60 



35 Example 79 

2-Benzothlazolyl 3-piperidinopropyl ether 

[0289] Sodium 3-piperidinopropanolate (5 mmol) and 5 mmol of 2-chlorobenzothiazoIe in 
40 20 ml of dry tetrahydrofurane were refluxed for 1 2 hours. The suspension was filtered and the solvent evaporated under 
reduced pressure. The product was crystallized with oxalic acid from diethyl ether/ethanol. 

SF: C 15 H 20 N 2 OS x C 2 H 2 0 4 (366.4) mp: 178.2-178.8 °C 



CHN analysis 


calculated: 


C55.7 


H6.05 


N7.64 




found: 


C55.6 


H 6.03 


N7.51 



50 

Example 80 

Af-Phenyl-3-piperldinopropyl carbamate 

55 [0290] 3-Piperidinopropanol hydrochloride (10 mmol) and 10 mmol of phenyl isocyanate in 40 ml of dry acetonitrile 
were refluxed for 3 hours. The solvent was evaporated, and then the residue was recrystallized in dry ethanol. 

SF: C 15 H 22 N 2 0 2 x HCI x 0.1 H 2 0 (300.6) mp: 169-170 °C 
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5 



CHN analysis 


calculated: 


C59.9 


H7.78 


N9.32 




found: 


C59.9 


H7.64 


N9.05 



Example 81 

10 N-Pentyl-3-piperidinopropyl carbamate 

[0291] 3-Piperidinopropanol hydrochloride (4 mmol) and 4 mmol of pentyl isocyanate in 20 ml of dry acetonitrile were 
refluxed for 3 hours. The solvent was evaporated and the residue purified by column chromatography on silica gel (elu- 
ent: methylene chloride/methanol/aqueous ammonia (90/10/0.5)). After removing the solvent under reduced pressure 
15 the residue was crystallized with hydrochloric acid in 2-propanol. 

SF: C 14 H 2 8N 2 02 x HCI x 0.5 H z O (301 .9) mp: 88-89 °C 



CHN analysis 


calculated: 


C 


55.7 


H 10.0 


N9.28 




found: 


C 


55.7 


H9.84 


N9.18 



25 Example 82 

(5)-(+)-W-[2-(3 i 3-Dimethyl)butyl]-3-piperidinopropyl carbamate 

[0292] 3-Piperidinopropanol hydrochloride (5 mmol) and 5 mmol of (S)-2-(3,3-dimethyl)butyl isocyanate in 10 ml of 
30 dry acetonitrile were refluxed for 12 hours. The solvent was evaporated and the residue purified by column chromatog- 
raphy on silica gel (eluent: methylene chloride/methanol (90/1 0), ammonia atmosphere). The solvent was removed and 
the residue crystallized with oxalic acid from diethyl ether/ethanol. 

SF: C 15 H3 0 N 2 O2 x C 2 H 2 0 4 x 0.25 H z O (365.0) mp: 148 °C 
35 [oc] D 3 - +10.4° (c= 0.495, Methanol) 



40 



CHN analysis 


calculated: 


C56.0 


H 8.98 


N7.68 




found: 


C56.0 


H 9.01 


N7.64 



Example 83 

45 N-(4-Ch!orobenzyl)-S-(3-piperidinopropyi) isothiourea 

[0293] 4-Chlorobenzylamine (10 mmol) was added dropwise to 10 mmol of benzoylisothiocyanate dissolved in 20 ml 
of dry ether followed by stirring for 2 hours. The precipitated product was filtered off and crystallized from ethyl acetate 
(Yield: 60%). Potassium carbonate (10 mmol) in 30 ml of water was added dropwise to 5 mmol of the product in 20 ml 
so of ethanol and refluxed for 2 hours. The precipitated product was filtered off and crystallized from ethyl acetate/petro- 
leum ether (Yield: 65%). 3-Piperidinopropyl chloride hydrochloride (3 mmol), 3 mmol of the product, and a catalytic 
amount of potassium iodide were refluxed in 20 ml of ethanol for 2 days. Subsequently the ethanol was evaporated and 
the residue purified by column chromatography using methanol/ethyl acetate (2/8) as eluent. After evaporation of the 
solvent, the product was crystallized with hydrochloric acid from diethyl ether/ethanol. 

55 

SF: C 16 H 24 CIN 3 S x 2 HCI x H 2 0 (416.8) mp: 104-107.5 °C 
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5 



CHN analysis 


calculated: 


C46.1 


H6.77 


N 10.1 




found: 


C45.9 


H6.87 


N 9.69 



Example 84 

10 N^CyclohexylthiocarbamoyI-W-1 ,4 '-bipiperidine 

[0294] 1 ,4 '-Bipiperidine (5 mmol) In 1 0 ml of dry ether was added dropwise to 5 mmol of cyclohexyl isothiocyanate in 
30 ml of dry ether followed by stirring for 2 hours. Filtration gave a residue, which was dissolved in ethanol and crystal- 
lized with oxalic acid. Recrystallization resulted in the pure product. 

15 

SF: C 17 H 31 N 3 S x H 2 C 2 0 4 x 0.25 H 2 0 (404.1 ) mp: 225-226 °C 



CHN analysis 


calculated: 


C56.5 


H8.35 


N 10.39 




found: 


C56.2 


H8.25 


N 10.33 



Example 85 

25 

A/-Heptanoyl-1 ,4 '-bipiperidine 

[0295] 1,4 -Bipiperidine (10 mmol) in 5 ml of water was added dropwise to a solution of 5 mmol of n-heptanoyl chloride 
in 20 ml of dioxane. After stirring for 15 minutes the solvent was evaporated under reduced pressure and the residue 
30 purified by column chromatography on silica gel (eluent: methylene chloride/methanol/aqueous ammonia (90/10/0.5)). 
The solvent was removed under reduced pressure, and the residue was crystallized with oxalic acid. 

SF: C 17 H 3 2N 2 0 x H 2 C 2 0 4 (370.5) mp: 131-132 °C 



CHN analysis 


calculated: 


C61.6 


H9.25 


N7.56 




found: 


C61.6 


H9.36 


N7.50 



40 

Example 86 

3-CyclopentyI-A/-(3-(1-pyrrolidinyl)propyl)propanamide 

45 [0296] 3-Cyclopentyl propionylchloride (5 mmol) in 10 ml of dioxane was added dropwise to a solution of 10 mmol of 
1 -(3-aminopropyl)pyrrolidine in water. After stirring for 4 hours the solvent was evaporated under reduced pressure and 
the residue purified by column chromatography on silica gel (eluent: methylene chloride/ 

methanol/aqueous ammonia (90/10/1)). The solvent was removed under reduced pressure and the residue was crys- 
tallized with oxalic acid from diethyl ether/ethanol. 

50 

SF: C 17 H 28 N 2 0 x H 2 C 2 0 4 x 0.5 H 2 Q (351 .2) mp: 89.5 °C 



CHN analysis 


calculated: 


C58.1 


H8.83 


N7.97 




found: 


C58.1 


H8.76 


N7.87 
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Example 87 

A/-Cyclohexyl-A/-(1-Py' T o ,wln y | - 3 -P |ro Py , )urea 

5 [0297] In an argon atmosphere 10 mmol of cyclohexylisocyanate was added slowly to 10 mmol of 1-(3-aminopro- 
pyl)pyrrolidine in 10 ml of acetonitrile. The product preci-pitated instantly as a pure white solid. The solvent was 
removed under reduced pressure and the product was crystallized with oxalic acid from diethyl ether/ethanol. 

SF: C 14 H 27 N 3 0 x C 2 H 2 0 4 x 0.25 H 2 0 (347.7) Yield: 83% mp: 1 13.3 °C 



15 



CHN analysis 


calculated: 


C56.0 


H8.45 


N 12.2 




found: 


C55.6 


H8.27 


N 12.0 



Example 88 

a-(4-Acetylphenoxy)-a -plperidlno p-xylol 

20 

[0298] Hydroxyacetophenone (2 mmol) and 5 mmol of K 2 C0 3 were stirred in 20 ml of acetone with 2 ml of DMF for 
1 0 minutes. After addition of 3.5 mmol of a,ot -dibromoxylol the reaction was stirred at ambient temperature for 1 2 hours 
and after addition of 7 mmol of piperidine for 1 hour under reflux. The solvent was evaporated under reduced pressure. 
The residue was suspended in water, extracted with methylene chloride. The combined organic extracts were crystal- 
25 lized with oxalic acid. Recrystallization resulted in the pure product. 

SF: C 21 H 25 N0 2 x C 2 H 2 0 4 (413.5) mp: 136-137 °C 



CHN analysis 


calculated: 


C66.8 


H6.58 


N 


3.39 




found: 


C66.7 


H6.70 


N 


3.40 



35 Example 89 

a-(4-Acetylphenoxy)-a'-(1-pyrro1idinyl) p-xylol 

[0299] Hydroxyacetophenone (2 mmol) and 5 mmol of K 2 C0 3 were stirred in 20 ml of acetone with 2 ml of DMF for 
40 10 minutes. After addition of 3.5 mmol of a, a -dibromoxylol the reaction was stirred at ambient temperature for 12 hours 
and after addition of 7 mmol of pyrrolidine for 1 hour under reflux. The solvent was evaporated under reduced pressure. 
The residue was suspended in water, extracted with methylene chloride. The combined organic extracts were crystal- 
lized with oxalic acid. Recrystallization resulted in the pure product. 

45 SF: C 20 H 23 NO 2 x C 2 H 2 0 4 x 0.25 H 2 Q (404.0) mp: 136-137 °C 



so 



CHN analysis 


calculated: 


C65.4 


H6.36 


N 


3.47 




found: 


C65.6 


H 6.29 


N 


3.47 



Example 90 

55 a-(3-Phenylpropoxy)-a -piperidino p-xylol 

[0300] 4-(Piperidinomethy1)benzoic acid methyl ester (22 mmol) in dry tetrahydrofurane was added dropwise to a sus- 
pension of 44 mmol of lithium aluminium hydride in 30 ml of dry tetrahydrofurane at 0 °C. After refluxing for 2 hours a 
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saturated solution of ammonium chloride in water was added dropwise. After stirring for 12 hours at ambient tempera- 
ture the organic layer was isolated and the aqueous layer extracted with methylene chloride. The organic extracts were 
combined and the solvent was evaporated under reduced pressure. The residue was crystallized with maleic acid from 
diethyl ether/2-propanol (Yield: 91%). Sodium 4-(piperidinomethyl)benzyl alcoholate (5 mmol) and 6 mmol of 3-phenyl- 
5 propyl bromide in 1 0 ml of dry toluene were refluxed for 6 hours. The solvent was evaporated under reduced pressure. 
The residue was purified by rotatory chromatography on silica gel using methylene chloride/ammonia atmosphere as 
eluent. The product was crystallized with oxalic acid from diethyl ether/ethanol. 

SF: C 22 H 2 9NO x C 2 H 2 0 4 x 0.5 H 2 0 (422.5) mp: 104-105 °C 



15 



CHN analysis 


calculated: 


C68.2 


H7.63 


N 


3.32 




found: 


C68.3 


H7.26 


N 


3.36 



Example 91 

3-(4-Chlorobenzyl)-5-(2-piperidinoethyl)-1,2,4-oxadiazole 

20 

[0301] Hydroxylamine hydrochloride (20 mmol) was added dropwise to a solution of 20 mmol of sodium In 50 ml of 
methanol at 0 °C. After stirring for 30 minutes at ambient temperature 10 mmol of 4-chlorobenzyl cyanide was added 
dropwise at 

0 °C. After refluxing for 6 hours the suspension was filtered and the solvent evaporated under reduced pressure. The 
25 residue was crystallized from diethyl ether (Yield: 41%). To a solution of 4 mmol of the product and 6 mmol of 3-pipe- 
ridinopropionic acid methyl ester in 1 5 ml of dry methanol 5 mmol of sodium in 20 ml of methanol was added dropwise 
at 0 °C. After stirring for 1 hour under argon atmosphere followed by refluxing for 18 hours the solvent was evaporated 
under reduced pressure. The residue was suspended in DMF and stirred for 6 hours at 80 °C. The solvent was evapo- 
rated under reduced pressure. The residue was suspended in water and extracted with methylene chloride. The residue 
30 of the organic layer was purified by rotatory chromatography on silica gel using methylene chloride/ammonia atmos- 
phere as eluent. The product was crystallized with oxalic acid from diethyl ether/ethanol. 

SF: Ci 6 H 20 CIN 3 O x C 2 H 2 0 4 (395.8) mp: 1 52-1 54 °C 



CHN analysis 


calculated: 


C54.6 


H5.60 


N 10.6 




found: 


C54.3 


H5.60 


N 10.5 



40 

Example 92 

2-((2-Piperidinoethyl)amino)benzothiazole 

45 [0302] 2-Chlorobenzothiazole (10 mmol), 10 mmol of 2-piperidinoethanamine, and 30 mmol of triethylamine in 50 ml 
of dry ethanol were refluxed for 6 hours. The product was crystallized with hydrochloric acid in 2-propanol and recrys- 
tallized in methanol. 

SF: C 14 H 19 N 3 S x 2 HCi x 0.25 H z O (338.8) Yield: 95% mp: 225 °C 



55 



CHN analysis 


calculated: 


C49.6 


H6.40 


N 12.4 




found: 


C49.5 


H 6.49 


N 12.3 
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Example 93 

5-Plperidinopentylamine 

5 [0303] 5-ChIorovaleronitrile (10 mmol), 20 mmol of piperidine, 20 mmol of potassium carbonate and a catalytic 
amount of potassium iodide in 50 ml of ethanol were refluxed for 6 hours. The solvent was removed under reduced 
pressure, the residue suspended in water and extracted with methylene chloride. The organic layer was purified by col- 
umn chromatography on silica gel using methylene chloride/methanol/aqueous ammonia (90/10/1) as eluent (Yield: 
59%). The product was added dropwise to a suspension of 25 mmol of lithium aluminium hydride in 25 ml of dry tet- 

10 rahydrofurane at 0 °C. After refluxing for 1 hour 10 ml of a saturated solution of sodium/potassium tartrate in water was 
added dropwise. The residue was filtered off and the filtrate purified by column chromatography on silica gel using 
methylene chloride/methanol/aqueous ammonia (90/10/1) as eluent The residue was crystallized with hydrochloric 
acid from diethyl ether/2-propanol. 

15 SF: C 10 H 2 2N2 x 2 HCI x 0.5 H z O (252.2) mp: 1 87 °C 



20 



CHN analysis 


calculated: 


C47.6 


H9.99 


N 11.1 




found: 


C47.8 


H9.70 


N 11.0 



Example 94 

25 5-Nitro-2-(6-piperldinohexyl)pyridine 

[0304] 6-Aminohexanol (15 mmol), 15 mmol of 2-chloro-5-nitropyridine, 5 ml of triethylamine, and a catalytic amount 
of potassium iodide were refluxed in 30 ml of ethanol for 12 hours. The solvent was evaporated, and the residue was 
purified by column chromatography on silica gel (eluent : methylene chloride/methanol (95/5), ammonia atmosphere). 

30 The solvent was removed under reduced pressure (Yield: 66%). The product (5 mmol) was dissolved in tetrahydro- 
furane, stirred at 0 °C and 10 mmol of thionyl chloride was added dropwise. After 1 hour at ambient temperature the 
mixture was warmed to 60 °C for 2 hours. The solvent and the excess of thionyl chloride were evaporated. The oily res- 
idue was crystallized with hydrochloric acid from diethyl ether/ethanol (Yield: 95%). The product (5 mmol), 10 mmol of 
piperidine, 15 mmol of potassium carbonate, and a catalytic amount of potassium iodide were refluxed in 30 ml of eth- 

35 anol for 12 hours. The solvent was evaporated and the residue purified by column chromatography (eluent: methylene 
chloride/methanol (95/5), ammonia atmosphere). The solvent was removed under reduced pressure, and the residue 
was crystallized with oxalic acid from diethyl ether/ethanol. 

SF: C 16 H 26 N 4 0 2 x C 2 H 2 0 4 (396.4) mp: 1 18.6-1 19.7 °C 

40 



45 



CHN analysis 


calculated: 


C 


54.5 


H7.12 


N 14.1 




found: 


C 


54.4 


H7.18 


N 14.2 



Example 95 

3-Nitro-2-(6-piperidinohexylamino)pyridine 

50 

[0305] 6-Aminohexanol (15 mmol), 15 mmol of 2-chloro-3-nitropyridine, 5 ml of triethylamine and a catalytic amount 
of potassium iodide were refluxed in 30 ml of ethanol for 12 hours. The solvent was evaporated and the residue was 
purified by column chromatography on silica gel (eluent: methylene chloride/methanol (98/2), ammonia atmosphere). 
The solvent was removed under reduced pressure (Yield: 55%). The product (5 mmol) was dissolved in tetrahydro- 
55 furane, stirred at 0 °C and 10 mmol of thionyl chloride was added dropwise. After 1 hour at ambient temperature the 
mixture was warmed to 60 °C for 2 hours. The solvent and the excess of thionyl chloride were evaporated. The oily res- 
idue was crystallized with hydrochloric acid from diethyl ether/ethanol (Yield: 95%). The product (5 mmol), 10 mmol of 
piperidine, 15 mmol of potassium carbonate, and a catalytic amount of potassium iodide were refluxed in 30 ml of eth- 
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anol for 12 hours. The solvent was evaporated and the residue purified by column chromatography (eluent: methylene 
chloride/methanol (95/5), ammonia atmosphere). The solvent was removed under reduced pressure, and the residue 
was crystallized with oxalic acid from diethyl ether/ethanol 

5 SF: C 16 H 2 6N 4 0 2 x C 2 H 2 0 4 (396.4) mp: 130.3-130.7 °C 



10 



CHN analysis 


calculated: 


C54.5 


H7.12 


N 14.1 




found: 


C54.3 


H7.14 


N 13.9 



Example 96 

15 2-(6-Piperidinohexy!amino)pyrimidine 

[0306] 6-Aminohexanol (15 mmol), 15 mmol of 2-chloropyrimidine, 5 ml of triethylamine, and a catalytic amount of 
potassium iodide were refluxed in 30 ml of ethanol for 12 hours. The solvent was evaporated, and the residue was puri- 
fied by column chromatography on silica gel (eluent: methylene chloride/methanol (98/2), ammonia atmosphere). The 

20 solvent was removed under reduced pressure (Yield: 40%). The product (5 mmol) was dissolved in tetrahydrofurane, 
stirred at 0 °C and 10 mmol of thionyl chloride was added dropwise. After 1 hour at ambient temperature the mixture 
was warmed to 60 °C for 2 hours. The solvent and the excess of thionyl chloride were evaporated. The oily residue was 
crystallized with hydrochloric acid from diethyl ether/ethanol (Yield: 95%). The product (5 mmol), 10 mmol of piperidine, 
15 mmol of potassium carbonate, and a catalytic amount of potassium iodide were refluxed in 30 ml of ethanol for 12 

25 hours. The solvent was evaporated and the residue purified by column chromatography (eluent: methylene chlo- 
ride/methanol (95/5), ammonia atmosphere). The solvent was removed under reduced pressure, and the residue was 
crystallized with oxalic acid from diethyl ether/ethanol. 

SF: C 15 H 2 6N4 x C 2 H 2 0 4 (352.4) mp: 150.3-150.9 °C 

30 



35 



CHN analysis 


calculated: 


C57.9 


H8.00 


N 15.9 




found: 


C58.0 


H8.14 


N 15.8 



Example 97 

A/-(6-Phenylhexyl)piperidine 

40 

[0307] 6-PhenyIhexanol (5 mmol) was stirred at 0 °C, and thionyl chloride (10 mmol) was added dropwise. After 1 
hour at ambient temp, the mixture was warmed to 60 °C for 2 hours. The excess of thionyl chloride was evaporated. The 
oily residue was purified by column chromatography on silica gel (eluent: methylene chloride) (Yield: 98%). The product 
was dissolved in 50 ml of ethanol, and 10 mmol of K 2 C0 3 , 1 mmol of Kl, and 10 mmol of piperidine were added. After 
45 refluxing for 6 hours the solvent was evaporated under reduced pressure. The residue was suspended in water and 
extracted with methylene chloride. The organic extracts were combined, dried with MgS0 4 and the residue purified by 
column chromatography on silica gel (eluent: methylene chloride/methanol/aqueous ammonia (90/10/1)). The residue 
was crystallized with oxalic acid from diethyl ether/methanol. 

so SF: C 17 H 27 N x C 2 H 2 0 4 (335.5) mp: 152 °C 



55 



CHN analysis 


calculated: 


C 


68.0 


H8.71 


N4.18 




found: 


C 


68.0 


H8.67 


N4.05 
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Pharmacological study 

[0308] Interaction of compounds with the H 3 receptor are evidenced in vitro by the measurement of the release of 
neosynthesized tritiated histamine from rat cerebral cortex synaptosomes preincubated with trltiated histidine (Garbarg 
5 et al. a J. Pharmacol. Exp. Ther., 1992, 263 : 304-310). The H 3 potency of agonists is measured by the inhibition of triti- 
ated histamine release and that of antagonists by the progressive reversal of release inhibition by the selective H 3 ago- 
nist (R)a-methylhistamine (Arrang etal., Nature, 1987, 327: 117-123). 

[0309] Interaction of compounds with the H 3 receptor are evidenced in vitro on guinea-pig ileum by the procedure 
described by Llgneau et al., J. Pharmacol. Exp. Ther. 271, 452-459 (1994). 
10 [031 0] Briefly, longitudinal muscle strips from guinea-pig small intestine were dissected out and incubated in a gassed 
0 2 /C0 2 (95 %/5 %) modified Krebs-Ringer"s bicarbonate medium at +37°C in presence of 1 u.M mepyramine to block 
the H 1 receptor. After equilibration, contractile activity under stimulation (rectangular pulses of 15 V, 0,5 msec, 0,1 Hz) 
was recorded. 

[0311] Concentration-response curves of the effect of (R)a-Methylhistamine alone or together with the antagonist 
is were established. 

[0312] The effects of agonists and antagonists were estimated in vivo by the measurement of the tele-methylhista- 
mine level variations in the brain of mice (Garbarg et al., J. Neurochem., 1989, 53: 1724-1730). At various time after p.o. 
administration of the compounds, the effect of agonists and antagonists are evidenced by the decrease and increase 
respectively in telemethyihistamine level induced. 
20 [0313] The changes are compared to those induced by reference compounds given in high dosage and this allows 
the calculation of the ED 50 value for each compound which correspond to the dose responsible for an half maximal 
effect. 

[0314] The results are reported in the following tables II and III: 



TABLE II 



Ex No. 


X 


n 


R 1 R 2 


R 3 (n 3 =1) 


Ki (nM) 


ED 50 (mg/kg/p.o.) 


18 


O 


5 


-(CH 2 ) 4 - 


p-N0 2 


39 ±11 


1.1 


43 


0 


3 


Et, Et 


p-CN 


95 ±28 


0.50 


46 


o 


3 


Et, Et 


p-CH 3 CO 




0.44 


50 


o 


5 


-(CH 2 ) 4 - 


p-CH 3 CH(OH) 




1.0 


56 


o 


4 


Et, Et 


p-CN 




1.1 


59 


o 


3 


-(CH 2 ) 5 - 


p-CN 




0.20 


60 


0 


3 


-(CH 2 )er 


p-CN 




0.64 


63 


0 


3 


Et, Et 


p-CH 3 CH(OH) 




0.34 


64 


o 


3 


Et, Et 


p-CH 3 C=N(OH) 




0.8 


66 


o 


3 


-(3-Me)-(CH 2 ) 5 - 


p-CH 3 CO 




0.3 


68 


o 


3 


-(4-Me)-(CH 2 ) 5 - 


p-CH 3 CO 




0.3 


69 


0 


3 


-(CH 2 ) 5 - 


p-C 2 H 5 CO 




0.4 



TABLE III 



Example No. 


H 3 -receptor antagonist 




activity pA 2 (guinea- 




pig ileum) 


81 


6.3 


85 


6.4 


91 


7.2 
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TABLE III (continued) 



Example No. 


H 3 -receptor antagonist 




activity pA 2 (guinea- 




pig ileum) 


92 


6.6 


I 97 


6.5 



10 [0315] All the above compounds 1 to 97 were find to be H 3 -antagonists. 

[031 6] Comparative data concerning the activity of imidazole derivatives and of the non-imidazole analogues accord- 
ing to the invention, are reported below in Table IV: 

15 



20 



25 



30 



35 



40 



45 



50 
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TABLE IV: 



Imidazole derivative 


Non-imidazole analogue according to 
toe invention 


hO 

Ki = 12 nM 

ED50 = 0.54 mg/kg 


ex 59: 

NC— O— (CH 2 ) 3 

Ki = 11 nM 

ED50 = 0,20 mg/kg 

ex 43: 

/— V „CH 2 CH 3 
NC — C >— O— (CH 2 ) 3 — N 

\— & CH 2 CH 3 

Ki = 95 nM 

ED50 = 0.50 mg/kg 

ex 58: 

NC— O— (CH 2 ) 3 

Ki = 20 nM 

ex 60: 

NC— O— <CH 2 ) 3 \^^) 

Ki = 9 nM 


_^(CH 2 ) 3 ~0-(CH 2 ) 3 — 
Ki = 17nM 


ex 77: 

Ki = 15mM 
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Claims 

1 . Compound of general formula (A): 



™-<R 2 (A) 



10 In which: 

— W is a residue which imparts antagonistic and/or agonistic activity at histamine H 3 -receptors when attached to 
an imidazole ring in 4(5)-position; 

— R 1 and R 2 may be identical or different and represent each independently 

15 

a lower alkyl or cycloalkyl, or taken together with the nitrogen atom to which they are attached, 
a saturated nitrogen-containing ring 



20 



i) 



25 



with m ranging from 2 to 8, or 

a non-aromatic unsaturated nitrogen-containing ring 



30 



35 



40 



45 



50 



55 



(CHRa) p 4cR b 



N 



(CHR%< 



with p and q being from 0 to 3 independently and r being from 0 to 4, provided that p and q are not simul- 
teously 0 and 2£p + q + r^8, 

R a_d being independently a hydrogen atom or a lower alkyl, cycloalkyl, or carboalkoxy group, or 

a morpholino group, or 

a N-substituted piperazino group: 



— r/ \i— r 



with R being a lower alkyl, cycloalkyl, carboalkoxy, aryl, arylalkyl, an alkanoyi or aroyl group, as well as 
their pharmaceutical^ acceptable salts, their hydrates, their hydrated salts, the polymorphic crystalline 
structures of these compounds and their optical isomers, racemates, diastereoisomers and enantiomers. 

2. Compound according to claim 1 , in which R 1 and R 2 are independently a lower alkyl group. 

3. Compound according to claim 2, in which R 1 and R 2 are each an ethyl group. 

4. Compound according to claim 1 , in which — NR 1 R 2 is a saturated nitrogen-containing ring: 
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i) NJCHR a )„, 

m being as defined in claim 1. 
10 5. Compound according to claim 4, characterized in that m is 4, 5 or 6. 

6. Compound according to claim 5, characterized in that -NR 1 R 2 represents a piperidyl group. 

7. Compound according to claim 5, characterized in that -NR 1 R 2 represents a pyrrolidinyl group. 

15 

8. Compound according to claim 1, characterized in that — NR 1 R 2 is a non-aromatic unsaturated nitrogen-containing 
ring: 



20 



25 



(CHR3)p-fCR b 

ii) N 

(CHRd) q -tCR c | 



and p, q and r being as defined in claim 1. 
30 9. Compound according to claim 8, characterized in that p, q and r are 1 or 2, more preferably p is 2 and q and r are 1 . 

10. Compound according to anyone of claims 4 to 9, characterized in that R a-d represents each an hydrogen atom. 

11. Compound according to anyone of claim 4 to 9, characterized in that the nitrogen-containing ring i) or ii) is substi- 
35 tuted, preferably mono- or di-substituted, more preferably mono-substituted, with an alkyl group. 

12. Compound according to claim 11, characterized in that the nitrogen-containing ring is mono-substituted with a 
methyl group. 

40 13. Compound according to anyone of claims 1 1 and 1 2, characterized in that the substituent(s) is(are) in meta-posi- 
tion with respect to the nitrogen atom. 

14. Compound according to claim 1, characterized in that — NR 1 R 2 is a morpholino group. 

45 15. Compound according to claim 1, characterized in that — NR 1 R 2 is a N-substituted piperazino group, preferably IM- 
acetylpiperazino. 

16. Compound according to anyone of claims 1 to 15, of general formula (I): 

50 

<R 3 )n3, v st R1 

V X-C n H 2n — N s (I) 
R2 

55 

in which: 




77 



EP 0 982 300 A2 

— C n H 2 n is a linear or branched hydrocarbon chain with n ranging from 2 to 8; 

— X is an oxygen or sulfur atom; 

— R 1 and R 2 are as defined in claim 1; 

— n 3 is an integer from 0 to 5. 

17. Compound according to claim 16, characterized in that n 3 is zero. 

18. Compound according to anyone of claims 16 and 17, characterized in that n 3 is 1 with R 3 being as defined in claim 
1 and preferably in para-position. 

19. Compound according to anyone of claims 16 and 18, characterized in that R 3 is a lower alkyl, preferably a C r C 4 
alkyl. 

20. Compound according to anyone of claims 16 and 18, characterized in that R 3 is a halogen atom, a cyano, nitro, 
alkanoyl, alkyloximine or hydroxyalkyl, preferably CN, N0 2 , COCH 3 , COC 2 H 5 , H 3 C-C=N-OH or H 3 C-CHOH. 

21. Compound according to claim 16, characterized in that R 3 taken together with the carbon atoms of the phenyl 
group to which it is fused, form a 5- or 6- membered saturated or unsaturated ring, in particular a 5,6,7,8-tetrahy- 
dronaphthyl group. 

22. Compound according to claim 16, characterized in that R 3 taken together with the phenyl group to which it is fused, 
form a naphthyl group. 

23. Compound according to anyone of claims 16 to 22, characterized in that -C n H 2n - is a linear hydrocarbon chain - 
(CH 2 ) n -, n being as defined in claim 16. 

24. Compound according to anyone of claims 16 to 23, characterized in that X is an oxygen atom. 

25. Compound according to anyone of claims 16 to 23, characterized in that X is a sulfur atom. 

26. Compound according to anyone of claims 16 to 25, characterized in that n is varying from 3 to 5 and is preferably 3. 

27. Compound according to anyone of claims 16 to 26, characterized in that it is one of the following compounds: 

1 -(5-phenoxypentyl)-piperidine 

1 -(5-phenoxypentyl)-pyrrolidine 

N-methy1-N-(5-phenoxypentyl)~ethy1amine 

1 -(5-phenoxypentyl)-morpholine 

N-(5-phenoxypentyl)-hexamethyieneimine 

N-ethyl-N-(5-phenoxypentyl)-propylamine 

1-(5-phenoxypentyl)-2-methyl-piperidine 

1-(5-phenoxypentyl)-4-propyl-piperidine 

1-(5-phenoxypentyl)-4-methy1-piperidine 

1-(5-phenoxypentyl)-3-methyl-piperidine 

1-acetyl-4-(5-phenoxypentyl)-piperazine 

1-(5-phenoxypentyl)-3,5-trans-dimethyl-piperidine 

1-(5-phenoxypentyl)-3,5-cis-dimethy1-piperidine 

1-(5-phenoxypentyl)-2,6-cis-dimethyl-piperidine 

4-carboethoxy-1-(5-phenoxypenty1)-piperidine 

3-carboethoxy-1-(5-phenoxypentyl)-piperidine 

1 -(5-phenoxypentyl)-1 ,2,3,6-tetrahydropyridine 

1-[5-(4-nitrophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-chlorophenoxy)-pentyl]-pyrroIidine 

1-[5-(4-methoxyphenoxy)-pentyl]-pyrrolidine 

1-[5-(4-methylphenoxy)-penty1]-pyrrolidine 

1-[5-(4-cyanophenoxy)-pentyl]-pyrrolidine 

1-[5-(2-naphthyioxy)-pentyl]-pyrrolidine 

1 -[5-(1 -naphthy1oxy)-pentyl]-pyrro!idine 
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1-[5-(3-chlorophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-phenylphenoxy)-penty!]-pyrrolidine 

1-i5-[2-(5 p 6,7,8-tetrahydronaphthyl)-oxy]-pentyl}-pyrrolidine 

1-[5-(3-phenylphenoxy)-pentyl]-pyrrolidine 

1-(5-phenoxypentyl)-2,5-dihydropyrrole 

1 -{5-[1 -(5,6,7,8-tetrahydronaphthyl)-oxy]-pentyl}-pyrro!idine 

1 -(4-phenoxybutyl)-pyrro!idine 

1 -(6-phenoxyhexyl)-pyrrolidine 

1-(5-phenylthiopentyl)-pyrrolidine 

1-(4-phenylthiobutyl)-pyrrolidine 

1 -(3-phenoxypropyi)-pyrrolidine 

1-[5-(3-nitrophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-fluorophenoxy)-pentyl]-pyrroIidine 

1-[5-(4-nitrophenoxy)-pentyl]-3-methyl-piperidine 

1-[5-(4-acetylphenoxy)-pentyl]-pyrrolidine 

1-[5-(4-aminophenoxy)-pentyl]-pyrrolidine 

1-[5-(3-cyanophenoxy)-pentyl]-pyiTo!idine 

N-[3-(4-nitrophenoxy>-propyl]-diethylamine 

N-[3-(4-cyanophenoxy)-propyl]-diethylamine 

1-[5-(4-benzoylphenoxy)-pentyl]-pyrrolidine 

1-{5-[4-(phenylacetyI)-phenoxy]-pentyl}-pyiTolidine 

N-[3-(4-acetyiphenoxy>propyl]-diethylamine 

1-[5-(4-acetamidophenoxy)-pentyl]-pyrrolidine 

1 -[5-(4-phenoxyphenoxy)-pentyl]-pyrrolidine 

1-[5-(4-N-benzamidophenoxy)~pentyl]-pyrrolidine 

1 -{5-[4-(1 -hydroxyethyl>-phenoxy]-pentyl}-pyiTolidine 

1-[5-(4-cyanophenoxy)-pentyl]-diethylamine 

1-[5-(4-cyanophenoxy)-pentyl]-piperidine 

N-[5-(4-cyanophenoxy)-pentyl]-dimethylamine 

N-[2-(4-cyanophenoxy)-ethyl]-diethylamine 

N-[3-(4-cyanophenoxy)-propyl]-dimethylamine 

N-[4-(4-cyanophenoxy)-butyl]-diethylamine 

N-[5-(4-cyanophenoxy)-pentyl]-dipropylamine 

1-[3-(4-cyanophenoxy)-propyl]-pyrrolidine 

1-[3-(4-cyanophenoxy)-propyl]-piperidine 

N-[3-(4-cyanophenoxy)-propyl]-hexamethyleneimine 

N-[6-(4-cyanophenory)-hexyl]-diethylamine 

N-[3-(4-cyanophenoxy)-propyl]-dipropyiamine 

N-3-[4-(1-hydroxyethyl)-phenoxy]-propyl-diethyiamine 

4-(3-diethylaminopropoxy)-acetophenone-oxirne 

1-[3-(4-acetylphenoxy)-propy1]-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-3-methyl-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-3,5-trans-dimethyt-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-4-methyl-piperidine 

1-[3-(4-propionylphenoxy)-propyl]-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-3,5-cis-dimethyl-pjperidine 

1-[3-(4-formylphenoxy)-propyl]-piperidine 

1-[3-(4-isobutyrylphenoxy)-propyl]-piperidine 

N-[3-(4-propionylphenoxy)-propyl]-diethylamine 

1-[3-(4-buryrylphenoxy)-propyl]-piperidine 

1 -[3-(4-acetylphenoxy)-propyl]-1 ,2,3,6-tetrahydropyridine. 

28. Compound according to anyone of claims 16 to 27, characterized in that it is one of the following compounds 

1-[5-(4-nitrophenoxy)-pentyl]-pyrrolidine 

1 -{5-[4-(1 -hydroxyethyl)-phenoxy]-pentyl}-pyrrolidine 

1-[3-(4-cyanophenoxy)-propyl]-piperidine 

N-[3-(4-cyanophenoxy)-propyl]-hexamethy1eneimine 



79 



EP 0 982 300 A2 



10 



15 



N-3-[4-(1-hydroxyethyl)-phenoxy]-propyl-diethylamine 

4-(3-diethylaminopropoxy)-acetophenone-oxime 

1-[3-(4-acetylphenoxy)-propyl]-3-methyl-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-4-methyl-piperidjne 

1-[3-(4-propionylphenoxy)-propyl]-piperidine. 

29. Compound according to anyone of claims 1 to 15, having the following general formula (Ila) and (lib): 

R ^N — (chain A n )—X«— (chain B») — Y« (Ha) 



or 



R^pN— (chain A»)— X«-Y» (lib) 

20 in which 

R 1 and R 2 are as defined with reference to general formula (A) in claim 1 ; 

the chain A u represents a saturated or unsaturated, straight or branched hydrocarbon chain containing 1 to 6 
carbon atoms, it being possible for the saturated hydrocarbon chain to be interrupted by a hetero atom such as 

25 a sulphur atom; 

- X n represents an oxygen or sulphur atom, -NH-, -NHCO-, -N(alkyl)CO-, -NHCONH-, -NH-CS-NH-, -NHCS-, - 
O-CO-, -CO-O-, -OCONH-, -OCON(alkyl)-, -OCONH-CO-, -CONH-, -CON(alkyl)-, -SO-, -CO-, -CHOH- or 
— NR„-C(=NR"„)-NR R|| and R'n denoting a hydrogen atom or a lower alkyl radical and R"| a hydrogen atom 
or another powerful electronegative group, such as a cyano or COY! 11 group, Yj" denoting an alkoxy group; 

30 - the chain B M represents a straight alkylene chain -(CH 2 ) n ir» n being an integer which can vary between 1 and 
5 or a branched alkylene chain containing from 2 to 8 carbon atoms, the alkylene chain being optionally inter- 
rupted by one or a number of oxygen or sulphur atoms, or a group -(CH 2 ) nir O- or -(CH 2 ) n t r S- where n u is an 
integer equal to 1 or 2; 

Y n represents a straight or branched alkyl group containing 1 to 8 carbon atoms; a cycloalkyl containing 3 to 6 
35 carbon atoms; a bicycloalkyl group; a cycloalkenyl group; an aryl group such as an optionally substituted phe- 

nyl group; a 5- or 6-membered heterocyclic radical containing one or two heteroatoms chosen from nitrogen 
and sulphur atoms, the said heterocyclic radical optionally being substituted; or also a bicyciic radical resulting 
from the fusion of a benzene ring to a heterocycle as defined above. 

40 30. Compound according to anyone of claims 1 to 15, having the following formula (Ila) and (lib): 



45 



50 



or 



— (chain A»)— x"— (chain B») — Y» (Ha) 



RU >4— (chain A")— X«-Y» ("b) 
R2^ 



in which: 



— R 1 and R 2 are as defined with reference to general formula (A) in claim 1; 

— the chain A" represents an unbranched, branched or unsaturated alkyl group -(CH 2 ) n ir where njj is an integer 
55 which can vary between 1 and 8 and preferably between 1 and 4; an unbranched or branched alkene group 

comprising from 1 to 8 carbon atoms and preferably 1 to 4 carbon atoms; an unbranched or branched alkyne 
group comprising from 1 to 4 carbon atoms; 

— the group X M represents -OCONH-; -OCON (alkyl)-; -OCON(alkene)-; -OCO-; -OCSNH-; -CH 2 -; -O-; - 
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OCH 2 CO-; -S-; -CO-; -CS-; amine; alkene; 

— the chain B n represents an unbranched, branched or unsaturated lower alkyl comprising from 1 to 8 carbon 
atoms and preferably 1 to 5 carbon atoms; -(CH 2 ) n ii(hetero atom)- where the hetero atom is preferably a sul- 
phur or oxygen atom; n M being an integer which can vary between 1 and 5, preferably between 1 and 4; 

5 — the group Y n represents a phenyl group, unsubstituted or mono- or polysubstituted with one or more identical 

or different substituents selected from halogen atoms, OCF 3 , CHO, CF 3 , S0 2 N(alkyl)2 such as S0 2 N(CH 3 ) 2f 
N0 2 , S(alkyl), S(aryl), SCH 2 (phenyl), an unbranched or branched alkene, an unbranched or branched alkyne 
optionally substituted with a trialkylsilyl radical, -O(alkyl), -O(aryl), -CH 2 CN, a ketone, an aldehyde, a sulphone, 
an acetal, an alcohol, a lower alkyl, -CH=CH-CHO, -C(aIkyl)=N-OH, -C(alkyl)=ISI-0(alkyl) and other keto deriv- 

10 atives, -CH=NOH, -CH=NO(alkyl), and other aldehyde derivatives, -C(alkyl)=NH-NH-CONH 2 , an O-phenyl or - 

OCH 2 (phenyl) group, -C(cycloalkyl)=NOH. -C(cycloalkyl)=N-0(alkyl). an optionally substituted heterocycle; a 
heterocycle comprising a sulphur hetero atom; a cycloalkyl; a bicyclic group and preferably a norbomyl group; 
a phenyl ring fused to a heterocycle comprising a nitrogen hetero atom or to a carbocycle or a heterocycle 
bearing a keto function; an unbranched or branched lower alkyl comprising from 1 to 8 carbon atoms; an 

15 unbranched or branched alkyne comprising from 1 to 8 carbon atoms and preferably 1 to 5 carbon atoms; a 

linear or branched alkyl mono- or polysubstituted with phenyl groups which are either unsubstituted or mono- 
or polysubstituted; a phenyl alkyl ketone in which the alkyl group is branched or unbranched or cyclic; a sub- 
stituted or unsubstituted benzophenone; a substituted or unsubstituted, unbranched or branched or cyclic phe- 
nyl alcohol; an unbranched or branched alkene; a piperidyl group; a phenylcycloalkyl group; a polycyclic group, 

20 in particular a fluorenyl group, a naphthyl or polyhydronaphthyl group or an indanyl group; a phenol group; a 

ketone or keto derivative; a diphenyl group; a phenoxyphenyl group; a benzyloxyphenyl group. 

31. Compound according to claim 29 or 30, characterized in that X n is selected from -O-, -NH-, -CH 2 -, -OCONH-, - 
NHCO-, -NHCONH- and represents more preferably an oxygen atom. 

25 

32. Compound according to anyone of claims 29 to 31, characterized in that Y" is selected from a linear or branched 
alkyl group; a cycloalkyl group, in particular cyclopentyl or cyclohexyl group; a phenyl group unsubstituted or mono- 
substituted, preferred substituent being halogen atom, in particular chorine; a heterocyclic radical, in particular pyri- 
dyl N-oxide or pyrazinyl radicals; a bicyclic radical such as a benzothiazolyl radical, Y n being more preferably a phe- 

30 nyl group unsubstituted or mono-substituted as above-defined. 

33. Compound according to anyone of claims 29 to 31, characterized in that Y M represents a phenyl group at least 
mono-substituted with a keto-substituent, in particular a linear or branched chain aliphatic ketone comprising from 
1 to 8 carbon atoms and optionnally bearing a hydroxyl group, a cycloalkylketone, an aryl alkyl ketone or arylalke- 

35 nylketone in which the aryl group is optionally substituted, or a heteroaryl ketone, preferably a cycloalkylketone; an 
oxime-substituent or an halogen atom. 

34. Compound according to anyone of claims 29 to 31, characterized in that Y M is a phenyl group at least mono-sub- 
stituted with -CHO, a ketone, an aldehyde, -CH=CH-CHO, -C(alkyl)=N-OH, -C(a1kyl)=N-0(alkyl) and other keto 

40 derivatives, -CH=N-OH, -CH=NO(alkyl) and other aldehyde derivatives, -C(cycloalkyl)=NOH, -C(cycloalkyl)=N- 
O(alkyl). 

35. Compound according to anyone of claims 29 to 34, characterized in that chain A" is a chain -(CH 2 ) nM - with n varying 
from 1 to 6, preferably from 1 to 4, the chain A M representing especially -(CH 2 ) 3 -. 

45 

36. Compound according to anyone of claims 29 to 35, characterized in that the chain B H is -(CH 2 ) 2 - or -(CH 2 ) 3 -. 

37. Compounds according to anyone of claims 29 to 36, characterized in that X is an oxygen atom, the chain A repre- 
sents -(CH 2 ) 3 - and, for compounds of formula (lla), the chain B represents -(CH 2 ) 3 - also. 

50 

38. Compound according to anyone of claims 29 to 37, characterized in that it is one of the following compounds: 

— 3,3-Dimethylbutyl 3-piperidinopropyl ether 

— 3-Phenylpropyl 3-piperidinopropyl ether 

55 — 3-(4-Chlorophenyl)propyl 3-piperidinopropyl ether 

— 2-Benzothiazolyl 3-piperidinopropyl ether 

— N-Phenyl-3-piperidinopropyl carbamate 

— N-Pentyl-3-piperidinopropyl carbamate 
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— (S)-(+)-N-[2-(3,3-Dimethyl)butyl]-3-piperidinopropyl carbamate 

— 3-Cyclopenty1-N-(3-(1 -pyrrolidinyl)propyl)propan amide 

— N-Cyclohexyl-N'-(1 -pyrrolidinyl-3-propyl)urea 

— 2-((2-Piperidinoethyl)amino)benzothiazole 

— 5-Piperidinopentylamine 

— 2-Nitro-5-(6-piperidinohexyl)pyridine 

— 3-Nitro-2-(6-piperidinohexylamino)pyridine 

— 2-(6-Piperidinohexylamino)pyrimidine 

— N-(6-Phenylhexyl)piperidine 

— N-phenyl-N'-(diethylamino-3-propyl)urea 

— N-benzyl-N'-(3-piperidinopropyl)guanidine. 

39. Compounds according to anyone of claims 1 to 15, having the following formula (III) 



NR 1 R 2 is either in 3-position or in 4-position on the piperidyl moiety, R 1 and R 2 being as defined with reference 
to formula (A) in claim 1 ; 

R 2 ,M denotes a linear or branched alkyl group having 1 to 6 carbon atoms; a piperonyl group, a 3-(1-benzimi- 
dazolonyl)propyl group; a group of formula 



in which n m is 0, 1, 2 or 3, X m is a single bond or alternatively -O-, -S-, -NH-, -CO-, -CH=CH- or 



and R 3 m is H, CH 3 , halogen, CN, CF 3 or an acyl group -COR^", R4 111 being a linear or branched alkyl group 
having 1 to 6 carbon atoms, a cycloalkyl group having 3 to 6 carbon atoms or a phenyl group which can bear 
a CH 3 or F substituent; or alternatively a group of formula 



in which Z m denotes an O or S atom or a divalent group NH, N-CH 3 or N-CN and R5 1 " denotes a linear or 
branched alkyl group having 1 to 8 carbon atoms, a cycloalkyl group having 3 to 6 carbon atoms which can 




in which: 
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bear a phenyl substituent, a (C 3 -C 6 cycloalkyi) (linear or branched, C r C 3 alkyl) group, a phenyl group which 
can bear a CH 3> halogen or CF 3 substituent, a phenyl(linear or branched, C r C 3 alkyl) group or a naphthyl, 
adamantyl or p-toluenesulphonyl group. 

40. Compound according to claim 39, characterized in that R 111 represents the group 



Z m and R n, 5 being as defined in claim 39, Z ni being especially O, S or NH. 

41. Compound according to claim 40, characterized in that R m 5 is a (C 3 -C 6 )cycloalkyl group. 

42. Compound according to anyone of claims 39 to 41, which is N'-Cyclohexylthiocarbamoyl-N-1,4'-bipiperidine. 

43. Compound according to anyone of claims 1 to 15, which have the following formula (IV): 



— R 1 and R 2 are as defined with reference to general formula (A) in claim 1; 

— R ,v represents a hydrogen atom or a group COR 3 ,v , in which R 3 ,v represents 

(a) a linear or branched aliphatic group containing 1 to 1 1 , and in particular 1 to 9, carbon atoms; 

(b) a cyclane ring-system such as cyclopropane, phenylcyclopropane, cyclobutane, cyclopentane, 
cyclohexane, cycloheptane, norbomane, adamantane, noradamantane, chlorooxonorbornane, chloroeth- 
ylenedioxynorbornane, bromoethylenedioxynorbornane and the anhydride group of hydroxycarboxy-1,2,2- 
trimethylcyclopentanecarboxylic acid; 

(c) a benzene ring, unsubstituted or substituted at the para-position with a linear or branched aliphatic 
group containing 3 to 5 carbon atoms, as well as with a halogen; 

(d) a group (CH 2 ) m ivR4 ,V in which m| V is a number between 1 and 10, and R4 ,v represents a cyclane ring 
system such as cyclopropane, cyclobutane, cyclopentane, cyclopentene, cyclohexane, cycloheptane, nor- 
bomane, noradamantane, adamantane and 6.6-dimethylbicyclo[3.1.1] heptene; a benzene ring, unsubsti- 
tuted or monosubstituted with a fluorine atom, a chlorine atom, a methyl group or a methoxy group; a 
thiophene ring grafted via its ring-position 2 or its ring-position 3; a carboxylic acid ester group COOR 5 lv , 
in which R 5 IV is a cyclane ring-system such as cyclopropane, cyclobutane, cyclopentane, cyclohexane or 
norbornane; a carboxylic acid amide group of structure CONHRg'X in which R^ represents a cyclane 
ring-system such as cyclopropane, cyclobutane, cyclopentane, cyclohexane or norbornane; a carboxylic 
acid amide group of structure 





(IV) 



in which 



COI 




in which the group 
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represents pyrrolidine, piperidine or 2,6-dimethylmorpholine; or an ether group - 0-R 7 ,v , it being possible 
for R 7 ,v to be a benzene ring, unsubstituted or monosubstituted with a chlorine or fluorine atom or disub- 
stituted with a chlorine atom and with a methyl group; 
10 (e) a group -CH=CHR 8 IV , in which R 8 ,v represents a cyclane ring-system such as cyclopropane, cyclobu- 

tane, cyclopentane, cyclohexane, norbomane or norbornene; 

(f) a secondary amine group -NH(CH 2 ) n iv R 9 IV » in which n !V is a number between 1 and 5 and R 9 ,v consti- 
tutes a cyclane ring-system such as cyclopropane, cyclobutane, cyclopentane, cyclohexane or norbom- 
ane, or a benzene ring, unsubstituted, mono-substituted with a fluorine or chlorine atom or with a methoxy 
is group or trisubstituted with methoxy groups; 

R ,v also represents a hydroxyalkenyl group 



20 



25 



Ho >-CH(CH 2 ) piv R 10 «v 

in which p jV is a number between 2 and 9 and R 10 IV , represents a benzene ring or a phenoxy group; as 
well as a group 

CSNH(CH 3 )n, v R 9 lv 

in which n jV is a number between 1 and 5 and R 9 ,v has the meaning stated above. 

30 44. Compound according to claim 43, characterized in that R IV represents the group COR 3 lv , R 3 IV representing espe- 
cially an aliphatic group a). 

45. Compound according to anyone of claims 43 and 44, which is N-Heptanoyl-1 ,4'-bipiperidine. 

35 46. Compound according to anyone of claims 1 to 15, having the following formula (VI): 



1> 



'(CH2>mvi' 




R2 ' RV-^F- -^-(CH 2 ) nv T-AV-Rl v , CVI) 



45 wherein: 

— A vl is selected from -0-CO-NR 1 V r. -O-CO-, -NR 1 V rCO-NR 1 V r. -NR 1 V |-CO-, -NR 1 V n -O-, -CO-NR 1 V r> -CO- 
CK and -C(=NR 1 vi)-NR 1 V r; 

— the groups R 1 vi» which may be the same or different when there are two or three such groups in the molecule 
so of formula VI, are selected from hydrogen, and lower alkyl, aryl, cycloalkyi, heterocyclic and heterocyclylalkyl 

groups, and groups of the formula -(CH 2 )yvrG vl , where G VI is selected from C0 2 R 3 vi, COR 3 V! , CONR 3 v ,R 4 V |, 
OR 3 V |, SR 3 V |, NR^iR 4 ^. heteroaryl and phenyl, which phenyl is optionally substituted by halogen, lower 
alkoxy or polyhaloloweralkyl, and y V | is an integer from 1 to 3; 

— R 2 vi is selected from hydrogen and halogen atoms, and alkyl, alkenyl, alkynyl and trifluoromethyl groups, and 
55 groups of the formula OR 3 V |, SR 3 V | and NR 3 V jR 4 V |; 

— R 3 V | and R 4 V i are independently selected from hydrogen, and lower alkyl and cycloalkyi groups, or R 3 V! and 
R 4 vi together with the intervening nitrogen atom can form a saturated ring containing 4 to 6 carbon atoms that 
can be substituted with one or two lower alkyl groups; 
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— the group -(CH 2 ) nV |-A v, -R 1 vi is at the 3- or 4-position, and the group R 2 V | is at any free position; 

— m V | is an integer from 1 to 3; 

— and n V | is 0 or an integer from 1 to 3. 

5 47. Compound according to anyone of claims 1 to 15, having the following formula (VI): 



RV^CHa), 



rrwr 



R2 ' R ^r-^^( CH 2)rwr-Av^-Ri vl (VI) 



15 wherein R 1 V i is an aryl group, preferably a phenyl group optionally substituted with a keto-substituent, in particular 
a linear or branched chain aliphatic ketone comprising from 1 to 8 carbon atoms and optionnally bearing a hydroxyl 
group, a cycloalkylketone, an aryl alkyl ketone or arylalkenylketone in which the aryl group is optionally substituted, 
or a heteroaryl ketone, preferably a cycloalkylketone, R 2 V j, n V |, m V | and A VI being as defined in claim 46. 

20 48. Compound according to claim 46 or 47, characterized in that n V i and m V | are each 1 , and A V! represents an oxygen 
atom. 

49. Compound according to claim 46 or 48, characterized in that R 1 V! is an aryl or -(Ch^vr^ 1 with qVI being a phe- 
nyl. 



25 



50. Compound according to anyone of claims 46 to 49, which is one of the following compounds: 



— a-(4-Acetylphenoxy)-a'-piperidino p-xylol 

— a-(4-Acetylphenoxy)-a , -(1-pyn'olidinyl) p-xylol 
30 — a-fS-Phenylpropoxy^a'-piperidino p-xylol. 

51. Compound according to anyone of claims 1 to 15, having the following formula (VII): 



35 



40 



45 



50 



55 



(VII) 



in which 

— R 1 and R 2 are as defined in reference to formula (A) in claim 1; 

— X VI1 , Y VM and Z vn are identical or different and represent O, N or S; 

— n V n is varying from 1 to 3; 

— m V n is 1 or 2. 

52. Compound according to claim 51 , characterized in that X VM is 0 and Y VM and Z vn are each N to represent a 1, 2, 4- 
oxadiazolyl group. 

53. Compound according to claims 51 or 52, which is one of the following compounds: 

— 3-(4-Chlorobenzyl)-5-(2-piperidinoethyl)-1 , 2,4-oxadiazole 

— compound 102. 
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54. Compound according to anyone of claims 1 to 15, having the following formula (VIII): 



15 



20 



25 



30 



40 



45 




111 



R 2 

10 (VIII) 

wherein R 1 and R 2 are as defined with reference to formula (A) in claim 1 and wherein 
A V,M is 



1) a group of the formula (CH 2 ) m viii> wherein m V in = 0-9; or 

2) a group of the formula: 

^vm 



wherein R 5 vlj | represents hydrogen, (C r C 3 )alkyl-, aryKCi-CsJalkyI-, aryl-, wherein aryl may optionally be sub- 
stituted, hydroxyl-, (C r C 3 )alkoxy-, halogen, amino-, cyano- or nitro; and R 6 vm represents hydrogen, (C r 
C 3 )alkyl-, aryKC-i-C^alkyl-, or aryl-, wherein aryl may optionally be substituted; or 
3) a group of the formula: 



VIII V VIII 

35 ^vm^vm 



j VIII J VIII 



wherein R 5 V m and R 6 V ni are as defined above; or 
4) a group of the formula: 



^VIII 

a VIII 



if B vm is a group of the formula: 



50 




such that A vm and B V,M together form a group of the formula: 

55 
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R6 vuiN _V 



wherein R 6 vm «s as defined above; or 
5) a group of the formula: 



C— C 



wherein R 6 V m is as defined above; or 
6) a group of the formula: 



-i- 



vih v VIII 



if B VI " is a group of the formula: 



y 



such that A VI " and B vl " together form a group of the formula: 



1 



^ 6 vm fj* 6 vm y 



6 

VHl 



wherein R 6 V w is as defined above; or 
7) a group of the formula: 



< C H 2 )X V „, * — (C H 2 )y v 



wherein x V) „ + y v „, = m Vlll -1 ; 
B VI " is 

1) a group of the formula: 
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15 



20 



25 



30 



40 



45 



50 



55 



wherein R 5 V in is as defined above; or 
w 2) a group of the formula: 



if A is a group of one of the formulas: 



f^ v|| , ^ VIII Y°VII! 

^C«" or — 



* 6 vm 



such that A and B together form a group of one of the formulas: 



/C -c N or "£-c-<\ 



VIII 



35 wherein R 6 vm is as defined above; or 

3) a group of the formula: 



>• 



if X vin is a group of the formula: 



V (CH 2 ) Pv(M — 

such that B vm and X V,M together form a group of the formula 



Nch 2)Pvii( — 



wherein Pvm = 1-3; or 
X vm is 
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1) a group of the formula (CH 2 ) n viii wherein n V in = 2-4; or 

2) a group of the formula: 

N < CH 2>Pv„r- 



if B VIU is a group of the formula: 



>- 



such that X V,M and B vm together form a group of the formula: 



N c-c' H 

^ " N (CH 2)pv)l — 



wherein pym = 1-3; or 

3) two hydrogens (one on the carbon and one on the nitrogen); or 

4) one hydrogen on the carbon atom and one R 7 vm group on the nitrogen atom, 

wherein R 7 V m represents hydrogen, (C r C 10 )alkyl-, aryl (C r C 10 )alkyl-, or aryl, wherein aryl may 
optionally be substituted; 

Y vin is a group of the formula (CH 2 )kvin. wherein k VM | = 0-2; 

R 4 V „, represents hydrogen, (C r C 10 )aIkyl-, (C r C 3 )alkyl-sulfonamide-, aryKCi-C-joJalkyh aryl, 
wherein aryl may optionally be substituted; 
or a group of the formula: 




or a group of the formula: 




,— NR 7 viiiR 7 viii 



wherein X vm represents O, S, or NH, 
R 7 viu is as defined as above; 

R 8 vni represents (C-j-C^alkyh ary!(C r C 10 )alkyl- or aryl, wherein aryl may optionally be substituted 
and wherein aryl is phenyl, substituted phenyl, naphtyl, substituted naphtyl, pyridyl; 

55. Compound according to claim 54, having the formula 
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10 



15 



20 



35 



40 



45 



1 

R1 V x( CH 2)nv.ii — NH 2 RV ACH 2 )n, n \ — NH— C — NH — R VI " 

R2 (Villa) or R2 (Vllib) 

R 1 and R 2 having the meaning given in claim 1 and n V m and R vm having the meaning given in claim 54. 

56. Compound according to claim 54 or 55, which is 2-Nitro-5-(6-piperidinohexyl)pyridine. 

57. Compound according to anyone of claims 1 to 15, having the following formula (IX): 

O 



wherein: 

R 1 and R 2 are as defined with reference to formula (A) in claim 1 . 

R 1 , x is C 4 to C 2 o hydrocarbyl (in which one or more hydrogen atoms may be replaced by halogen, and up to four 
25 carbon atoms [and especially from 0 to 3 carbon atoms] may be replaced by oxygen, nitrogen or sulphur atoms, 
provided that R 1 !X does not contain an -O-O-group), 

R 2 IX is H or C| to C 15 hydrocarbyl (in which one or more hydrogen atoms may be replaced by halogen, and up to 
three carbon atoms may be replaced by oxygen, nitrogen or sulphur atoms, provided that R 2 )X does not contain an 
-O-O-group. m| X is from 1 to 15 (preferably 1 to 10, more preferably 3 to 10, eg. 4 to 9) 
30 each X ,x group is independently 

R»x 



or one X ,x group is -N(R 4 | X )-, -O- or -S- (provided that this X IX group is not adjacent the -NR 2 iX - group) and the 
remaining X ,x groups are independently 

re\x 

wherein R 3 , x is H, C A to C 6 alkyl, C 2 to C 6 alkenyl, -C0 2 R 5 | X , -CON(R 5 , x ) 2 , -CR 5 | X2 OR 6 (X or -OR 5 , x (in which R 5 , x 
and R 6 )X are H or C-j to C 3 alkyl), and R 4 j X is H or to C 6 alkyl. 

so 58. Compound according to claim 57, which is compound 100. 

59. Compound according to anyone of claims 1 to 15, having the following formula (X): 

55 



90 



EP 0 982 300 A2 




R2 X 



(X) 



wherein: 



— R 1 and R 2 are as defined with reference to formula (A) in claim 1 ; 

— R 1 x isHorCH 3 ; 

— R 2 X is selected from a phenyl optionally substituted with a halogen atom, preferably chlorine, a (C 1 -C 4 )alkyl l a 
(C r C 4 )alkoxy f CF 3 , OCF 3 , N0 2 , NH 2 ; or a CH 2 -phenyl optionally substituted as above-specified; 

— n x is from 0 to 3. 

60. Compound according to claim 59, which is compound 101. 

61. Compound according to claims 1 to 15, having the following formula (XI): 



where R 1 and R 2 are as defined with reference to formula (A) in claim 1 ; 

where A xl is -NHCO-, -N(CH 3 )-CO- t -NHCH 2 -, -N(CH 3 )-CH r , -CH=CH-, -COCH 2 -, CH 2 CH 2 -, -CH(OH)CH 2 -, or - 

X XI is H, CH 3 , NH 2 , NH(CH 3 ), N(CH 3 ) 2 , OH, OCH 3 , or SH; 
R 2 XI is hydrogen or a methyl or ethyl group; 
R 3 XI is hydrogen or a methyl or ethyl group; 
n xl is 0, 1, 2, 3, 4, 5 or 6; and 

R^' is selected from the group consisting of C 3 to C 8 cycloalkyl; phenyl or substituted phenyl; decahydronaphtha- 
lene and octahydroindene; or 

Rj Xl and X XI may be taken together to denote a 5,6- or 6,6-saturated bicyclic ring structure when X XI is NH, O, S, 
or S0 2 . 

62. Compound according to claim 61, characterized in that it is one of the following compounds 104, 105 or 106. 

63. Compound according to claim 1 to 15, having the following formula (XII): 



where R 1 and R 2 are as defined in reference to formula (A) in claim 1; 
where R 2 X " is a hydrogen or a methyl or ethyl group; 
R 3 XM is a hydrogen or a methyl or ethyl group; 
n xn is 0,1,2, 3,4,5, or 6; and 

Ri x " is selected from the group consisting of C 3 to C 8 cycloalkyl; phenyl or substituted phenyl; alkyl; heterocyclic; 




vxi 




(XII) 
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decahydronaphthalene; and octahydroindene; 
with the provisos that 

when X x " is H, A XM can be -CH 2 CH 2 -, -COCH 2 -, -CONH-, -CON(CH 3 )-, -CH=CH-, -C-C-, -CH 2 -NH-, -CH 2 - 
N(CH 3 >-, -CH(OH)CH r , -NH-CH 2 -, -N(CH 3 )-CH 2 - f -CH 2 0, -CH 2 S-, or-NHCOO-; 

when X XN is NH 2 , NH(CH 3 ), N(CH 3 ) 2 , OH, OCH 3> CH 3 , SH or SCH 3 ; A XM can be -NHCO-, -N(CH 3 )-CO-, -NHCH 2 - 
. -N(CH 3 )-CH 2 - t -CH=CH-, -COCH 2 -, -CH 2 CH 2 -, -CH(OH)CH 2 -, or — -OC- ; and 

when R^" and X XH taken together denote a 5,6 or 6,6 saturated bicyclic ring structure X XM can be NH, O, or S. 

64. Compound according to claim 63, characterized in that, A xn is — CH=CH- or — C^C-. 

65. Compound according to claims 63 to 64, characterized in that R 2 XM , R 3 xn are each hydrogen atom. 

66. Compound according to anyone of claims 63 to 65, characterized in that n X n is an alkyl group. 
15 67. Compound according anyone of claims 63 to 66, which is compound 107. 

68. Compound according to anyone of claims 1 to 15 having the following formula (XIII): 



10 



20 



25 



40 



45 



50 



(0)x XIH (CH 2 ) nxm R 2 x »» 



R \,X — u« ( XI||) 



wherein R 1 and R 2 are as defined with reference to formula (A) in claim 1 . 
30 wherein D xlM is CH 2 or CH 2 -CH 2 , Z xm represents sulfur (S) or oxygen (O), preferably O, X X m is 0 or 1, n X m is an 
integer from 0 to 6, 

and R 2 xm represents a substituted or unsubstituted linear chain or branched chain alkyl group of up to about 20 
carbon atoms, a substituted or unsubstituted carbocyclic group of up to about 20 carbon atoms including mono and 
bicyclic moieties, and a substituted or an unsubstituted aryl group of up to about 20 carbon atoms, or any combi- 
35 nation of above-mentioned groups, or salts thereof. 

69. Compound according to claim 68, which is compound 103. 

70. Compound according to anyone of claims 1 to 15, having the following formula (XIV) 



\/ /-r^V - 



(XIV) 



wherein R 1 and R 2 are as defined in reference of formula (A) in claim 1 ; 

(4) -C(0)OR 7 ' X)V ; wherein R 7 ' X | V is the same as R 7 XIV defined below except that R 7, XJV is not H; 
55 (5)-C(0)R 7 xlv ; 

(6) -C(0)NR 7 xlv R 8 xlv ; 

(7) ally); 

(8) propargyl; and 
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(9) -(CH 2 ) q -R 6 xiv wherein q X iv and R 6 X iv are as defined above, and when q X iv is equal to 1 , then R 6 X iv is not 
OHorSH; 

(E) R 7 X iv and R 8 X | V are each independently selected from the group consisting of: H, C n to C 6 alkyl, and 
C 3 to C 6 cycloalkyl; 

(F) the dotted line ( ) represents a double bond that is optionally present when m X j V is 1 , and n X!V is 

not 0, and p is not 0 (i.e., the nitrogen in the ring is not bound directly to the carbon atom bearing the double 
bond), and when said double bond is present then R 2 X |v is absent; and 

(G) when m X | V is 2, each R 1 X iv is the same or different substituent for each m X | V and each R 2 X iv is the 
same or different substituent for each m X!Vi and at least two of the substituents R 1 X iv and/or R 2 X iv are H. 

(A) m X | V is an integer selected from the group consisting of: 1 and 2; 

(B) n XJV and p XJV are intergers and are each independently selected from the group consisting of: 0, 1, 2, 
3, and 4 such that the sum of n XjV and p X!V is 4 and T XIV is a 6-membered ring; 

(C) R 3 X iv and R 4 XiV are each independently bound to the same or different carbon atom of ring T x,v , such 
that there is only one R 3 XiV group and one R 4 XiV group in ring T x,v , and each R 1 X iv» R 2 xiv» r3 xiv and R 4 
is independently selected from the group consisting of: 

(1) H; 

(2) C 1 to C 6 alkyl; and 

(3) -(CH 2 ) qX iv-R 6 xiv wherein q X | V is an integer of: 1 to 7, and R 6 XIV is selected from the group consisting 
of: phenyl, substituted phenyl, -OR 7 XIV -C(0)OR 7 X | V -C(0)R 7 X | V -OC(0)R 7 XIV4 -C(0)NR 7 X | V R 8 X iv CN 
and -SR 7 X | V wherein R 7 X jv and R 8 X iv are as defined below, and wherein the substituents on said substi- 
tuted phenyl are each independently selected from the group consisting of: -OH, -0-(C 1 to C 6 )alkyl, halo- 
gen, to C 6 alkyl, -CF 3 , -CN, and -N0 2 , and wherein said substituted phenyl contains from 1 to 3 
substituents; 

(D) R 6 X | V is selected from the group consisting of: 

(1) H; 

(2) to C 20 alkyl; 

(3) C 3 to C 6 cycloalkyl; 

Compound according to claim 70, which is selected from compounds having the following formula (XlVa), (XlVb) or 
(XIVc) 
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to 



*5 



20 



25 



RS> / 



R2 s^W™m \ t ^ (XlVb) 

M""^ 3 ™ : and 
R*xiv 

R 1 *v v .R 2 xiv r3 *v 

J-R 5 ™ (XJVc) 
R 4 ™ 



RW^ ^R 2 xjv R3 * v 



in which R 5 xiv is preferably H or CH 3 and R 3 xiv and r4 xiv are preferably each H. 
30 72. Compounds according to anyone of claims 1 to 15, having the following formula (XV): 



35 



RV V .R 2 xv R3 *\ ,R 4 xv 

RV v,\r ^ (C) "xv 

R2 7^ (C) ^XV-~7\T X ^N--R5 XV (XV) 



R8 < C >P; 



40 



R V V R6 W 

where R 1 and R 2 are as defined in reference to formula (A) in claim 1; 

(A) mxv is an integer selected from the group consisting of: 0,1, and 2; 
45 (B) nxv and Pxv are intergers and are each independently selected from the group consisting of: 0,1,2, and 3 

such that the sum of n^ and pxv is 2 or 3 such that when the sum of nxv and pxv is 2, T™ is a 4-membered 
ring and when the sum of n and pxv is 3, T* 7 is a 5-membered ring; 

(C) each R 1 xv r2 x\a r3 xv r4 xv r6 xv» r7 xv and R 8 xv is independently selected from the group consisting of: 

so (1)H; 

(2) Ci to C 6 alkyl; 

(3) C 3 to C 6 cycloalkyl; and 

(4) -(CH 2 ) q xv" R9 xv wherein qxv is an integer of: 1 to 7, and R 9 xv is selected from the group consisting of: 
. ....... . in A / A v^ n in M >^ n m AA /^ n m /N/^^m>lO n 11 



55 



phenyl, substituted phenyl, -OR 10 xv. -C(O)OR 10 xv -C(O)R 10 xv -OC(O)R 10 xv. -C(0)NR 1 V/ r1 xv CN 
and -SR 10 xv wherein R 10 xv and R 11 xv are as defined below, and wherein the substituents on said substi- 
tuted phenyl are each independently selected from the group consisting of: -OH, -O-fCi to C 6 ) alkyl, halo- 
gen, to C 6 alkyl, -CF 3 , -CN, and -N0 2 , and wherein said substituted phenyl contains from 1 to 3 
substituents; examples of -(CH 2 ) q x\r R9 xv include benzyl, substituted benzyl and the like, wherein the sub- 
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stitutents on the substituted benzyl are as defined above for said substituted phenyl; 

(D) R 5 xv is selected from the group consisting of: 

s (1)H; 

(2) to C 20 alkyl; 

(3) C 3 to C 6 cycloalkyl; 

(4) -C(O)OR 10, xv; wherein R 10 *xv js ^ e same as r10 xv defined below except that R 10 'xv is not H ; 

(5) -C(O)R 10 xv; 

10 (6)-C(O)NR 10 xvR 11 xv; 

(7) ailyl; 

(8) propargyi; and 

(9) -(CH 2 ) q x\r R9 xv wherein qxv and R 9 xv are as defined above with the proviso that when qxv is 1 then 
R 9 xv is not -OH or -SH; 

15 

(E) R 10 xv and r11 xv are eacn independently selected from the group consisting of: H, C<\ to C 6 alkyl, and C 3 
to C 6 cycloalkyl; and, for the substituent -C(O)NR 10 xvR 11 . R 10 xv and r11 xv» together with the nitrogen to 
which they are bound, can form a ring having 5, 6, or 7 atoms; 

(F) the dotted line ( ) represents a double bond that is optionally present when mxv is 1 , and is a 5- 

20 membered ring, and nxv is not 0, and Pxv is not 0 (i.e., the nitrogen in the ring is not bound directly to the car- 

bon atom bearing the double bond), and when said double bond is present then R 2 xv and R 8 xv are absent; 

(G) when mxv is 2 » eacn R 1 xv is the same or different substituent for each mxv> and each R 2 xv is the same or 
different substituent for each mxvl 

(H) when nxv is 2 or 3, each R 3 xv is the same or different substituent for each nxv* and each R 4 xv is the same 
25 or different substituent for each nxvl an d 

(I) when pxv is 2 or 3, each R 6 xv is the same or different substituent for each p, and each R 7 xv is the same or 
different substituent for each pxv 

73. Compound according to anyone of claims 1 to 15, having the following formula (XVI) 

30 



R2^ N X* 



J 

xvi^>jr 5 xvi Ri xvi (XVI) 



35 



40 



45 



where R 1 and R 2 are as defined in reference to formula (A) in claim 1 ; 

Z^' is a group of the formula (CH 2 )mxvi wherein mxvi = 1-5 or a group of the formula: 

f 6 XVI 




H R 7 W i 



wherein 

r6 xvi = (C^^alkyl 
R 7 xvi = (C r C 3 )alkyl ; 

so wherein Z*™ may optionally comprise other substituents selected such that the activity of the derivative is not neg- 
atively affected, 
X™ represents S, NH or CH 2 

R 1 xvi represents hydrogen, (C^CaJalkyl-, aryl(C r C 10 )alkyl, wherein aryl may optionally be substituted, aryl, (C 5 - 
C 7 )cycloalkyl(C 1 -C 10 )alkyl-, or a group of the formula: 

55 



95 



EP 0 982 300 A2 



(CH 2 ) nxvF - S-^-RB^, ( 

wherein nxvi = 1-4. R 8 xvi j s aryl, aryl(C r C 10 )alkyl-, (C 5 -C 7 )cycloalkyl- or (C 5 -C 7 ) cycloalkyKCrCioJalkyh and 
R 9 xvi is hydrogen, (CVC^alkyl-or aryl; R 2 XVI and R 5 ™ represent hydrogen, (C 1 -C 3 )alkyl- f aryl or arylalkyl-, 
wherein aryl may optionally be substituted; wherein aryl is phenyl, substituted phenyl, naphthyl, substituted napth- 
thyl, pyridyl or substituted pyridyl. 

74. Compound according to anyone of claims 1 to 15, having the following formula (XVII): 

(CHalh,^ XVII 

wherein mxvn represents an integer of from 4 to 6. 

r4 xvu represents a hydrogen atom, a linear or branched alkyl group, a cycloalkyl group, a cycloalkylalkyi group, a 
substituted or unsubstituted aryl group or a substituted or unsubstituted aralkyl group; and Z*^ 1 represents R 5 xvn 
or A xvll -R 6 xvu» wherein A^ 11 represents S or O, Rs™ 1 represents a hydrogen atom, a lower alkyl group, a substi- 
tuted or unsubstituted aryl group or a substituted or unsubstituted aralkyl group, and R^ 11 represents a lower aikyl 
group, a lower alkenyl group, a lower alkynyl group or a substituted or unsubstituted aralkyl group. 

75. Compound according to anyone of claims 1 to 15, having the following formula (Va) or (Vb): 

- A 1 (Va) 



RV J* 

^N— (CH 2 ) qv -2v { 

R^ 3 




or 



x v 



R2 S 



in which 

— R 1 and R 2 are as defined with reference to formula (A) in claim 1; 

— Z v represents NH, O or S; 

— X v represents a hydrogen atom or a lower alkyl 

— q v is 2 to 5 . 

76. Pharmaceutical composition characterized in that it comprises as active ingredient, a therapeutically effective 
amount of a compound according to anyone of claim 1 to 75 in combination with a pharmaceuticaliy acceptable 
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vehicle or excipient. 



77. Medicament acting as an antagonist and/or agonist of the histamine H 3 -receptors, characterized in that it com- 
prises as active ingredient, an effective amount of a compound according to anyone of claims 1 to 74. 

78. Use of a compound having the following general formula (A): in which: 



10 



[W] — n: 



(A) 



15 



20 



W is a residue which imparts antagonistic and/or agonistic activity at histamine H 3 -receptors when attached to 
an imidazole ring in 4(5)-position; 

R 1 and R 2 may be identical or different and represent each independently 

a lower alkyl or cycloalkyl, or taken together with the nitrogen atom to which they are attached, 
a saturated nitrogen-containing ring 



25 



0 



N (CR^U 



30 



35 



with m ranging from 2 to 8, or 

a non-aromatic unsaturated nitrogen-containing ring 



ii) 



(CHRd) q 4<5RC 



40 



45 



50 



with p and q being from 0 to 3 independently and r being from 0 to 4, provided that p and q are not simul- 

teously 0 and 2<p+q+r£8, R a_d being independently a hydrogen atom or a lower alkyl, cycloalkyl, or 

carboaikoxy group, or 

a morpholino group, or 

a N-substituted piperazino group: 



-O -1 



55 



with R being a lower alkyl, cycloalkyl, carboaikoxy, aryl, arylalkyl, an alkanoyl or aroyl group, 

as well as their pharmaceutical^ acceptable salts, their hydrates, their hydrated salts, the polymorphic 

crystalline structures of these compounds and their optical isomers, racemates, diastereoisomers and 

enantiomers, for the preparation of a medicament acting as an antagonist and/or agonist of the histamine 

H 3 -receptors. 



79. Use according to claim 78, characterized in that compound (A) is a compound of general formula (I) 
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X— C n H 2 nf 




0 



in which: 



— C n H 2n is a linear or branched hydrocarbon chain with n ranging from 2 to 8; 

— X is an oxygen or sulfur atom; 

— R 1 and R 2 are as defined in claim 78; 

— n 3 is an integer from 0 to 5; 

— R 3 represents each independently 

a halogen atom, 

a lower alky! or cycloalkyl, a trifluoromethyl, aryl, alkoxy, aryloxy, nitro, formyl, alkanoyl, aroyl, arylalkanoyl, 
amino, carboxamido, cyano, alkyloximino, aryloximino, a-hydroxyalkyl, alkenyl, alkynyl, sulphamido, sulfa- 
moyl, carboxamide, carboalkoxy, arylalkyl or oxime group, 

or taken together with the carbon atoms of the phenyl ring to which it is fused, a 5- or 6-membered satu- 
rated or unsaturated ring or a benzene ring. 

80. Use according to claim 78, characterized in that compound (A) is as defined in any one of claims 2 to 69. 

81. Use according to claim 78 characterized in that compound (A) is one of the following compounds: 

1 -(5-phenoxypentyl)-piperidine 

1 -(5-phenoxypentyl)-pyrrolidine 

N-methyl-N-(5-phenoxypentyl)-ethylamine 

1 -(5-phenoxypentyl)-morpholine 

N-(5-phenoxypentyl)-hexamethyleneimine 

N-ethyl-N-(5-phenoxypentyl)-propylamine 

1-(5-phenoxypentyl)-2-methyl-piperidine 

1-(5-phenoxypentyl)-4-propyl-piperidine 

1-(5-phenoxypentyl)-4-methyl-piperidine 

1-(5-phenoxypentyl)-3-methyl-piperidine 

1-acetyl-4-(5-phenoxypentyl)-piperazine 

1-(5-phenoxypentyl)-3,5-trans-dimethyl-piperidine 

1-(5-phenoxypentyl)-3,5-cis-dimethyl-piperidine 

l-tS-phenoxypentyl^.e-cis-dimethyl-piperidine 

4-carboethoxy-1-(5-phenoxypentyl)-piperidine 

3-carboethoxy-1-(5-phenoxypentyl)-piperidine 

1 -(5-phenoxypentyl)-1 ,2,3,6-tetrahydropyridine 

1-[5-(4-nitrophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-chlorophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-methoxyphenoxy)-pentyl]-pyrrolidine 

1-[5-(4-methylphenoxy)-pentyl]-pyrrolidine 

1-[5-(4-cyanophenoxy)-pentyl]-pyrrolidine 

1-[5-(2-naphthyloxy)-pentyl]-pyrrolidine 

1 -[5-(1 -naphthyloxy)-penty!]-pyrrolidine 

1-[5-(3-chlorophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-phenylphenoxy)-pentyI]-pyrrolidine 

1-{5-[2-(5,6,7,8-tetrahydronaphthyl)-oxy]-pentyl}-pyrrolidine 

1-t5-(3-phenylphenoxy)-pentyl]-pyrrolidine 

1-(5-phenoxypentyl)-2,5-dihydropyrrole 

1 -{5-[1 -(5, 6,7,8-tetrahydronaphthyl)-oxy]-pentyl}-pyrrolidine 

1 -(4-phenoxybutyl)-pyrrolidine 
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1 -(6-phenoxyhexyl)-pyrro!idine 

1 -(5-phenylthiopentyl)-pyrrolidine 

1 -(4-phenylthiobutyl)-pyiTolidine 

1 -(3-phenoxypropyl)-pyrrolidine 

1-[5-(3-nitrophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-fluorophenoxy)-pentyl]-pyrrolidine 

1-[5-(4-nitrophenoxy)-pentyl]-3-methyl-piperidine 

1-[5-(4-acety1phenoxy)-pentyl]-pyiTolidine 

1 -[5-(4-aminophenoxy)-pentyl]-pyrrolidine 

1-[5-(3-cyanophenoxy)-pentyl]-pyiTolidine 

N-[3-(4-nitrophenoxy>propyl]-diethylamine 

N-[3-(4-cyanophenoxy)-propyl]-diethylamine 

1-[5-(4-benzoylphenoxy)-pentyl]-pyrroIidine 

1-{5-[4-(phenylacetyl)-phenoxy]-pentyl}-pyrrolidine 

N-[3-(4-acety!phenoxy)-propyi]-diethylarnine 

1-[5-(4-acetamidophenoxy>pentyl]-pyrrolidine 

1-[5-(4-phenoxyphenoxy)-pentyl]-pyrroIidine 

1-[5-(4-N-benzamidophenoxy)-perityl]-pyrrolidine 

1 -{5-[4-(1 -hydroxyethyl)-phenoxy]-pentyl}-pyrrolidine 

1-[5-(4-cyanophenoxy)-pentyl]<liethylamine 

1-[5-(4-cyanophenoxy)-pentyl]-piperidine 

N-[5-(4-cyanophenoxy)-pentyl]-dimethylamine 

N-[2-(4-cyanophenoxy)-ethyl]-diethylamine 

N-[3-(4-cyanophenoxy)-propyl]-dimethylamine 

N-[4-(4-cyanophenoxy)-butyl]-diethylamine 

N-[5-(4-cyanophenoxy)-pentyl]-dipropylamine 

1-[3-(4-cyanophenoxy)-propyi]-pyrrolidine 

1-[3-(4-cyanophenoxy)-propyl]-piperidine 

N-[3-(4-cyanophenoxy)-propyl]-hexamethyleneimine 

N-[6-(4-cyanophenoxy)-hexyl]-diethylamine 

N-[3-(4-cyanophenoxy)-propyl]-dipropylamine 

N-3-[4-(1-hydroxyethyl)-phenoxy]-propyi-diethylamine 

4-(3-diethylaminopropoxy)-acetophenone-oxime 

1-[3-(4-acetylphenoxy)-propyl]-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-3-methyl-piperidine 

1-[3-(4-acetylphenoxy)-propyI]-3,5-trans-dimethyl-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-4-methyl-piperidine 

1-[3-(4-propionylphenoxy)-propyl]-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-3 f 5-cis-dimethyl-piperidine 

1-[3-(4-formylphenoxy)-propyl]-piperidine 

1-[3-(4-isobutyrylphenoxy)-propyl]-piperidine 

N-[3-(4-propionylphenoxy)-propyl]-diethylamine 

1-[3-(4-butyrylphenoxy)-propyl]-piperidine 

1 -[3-(4-acetylphenoxy)-propy1]-1 ,2,3,6-tetrahydropyridine 

as well as their pharmaceutical ly acceptable salts, their hydrates, their hydrated salts, the polymorphic crystalline 
structures of these compounds and their optical isomers, racemates, diastereoisomers and enantiomers, for the 
preparation of a medicament acting as an antagonist of the histamine H 3 -receptors. 

82. Use according to claim 78, characterized in that compound (A) is one of the following compounds: 

1-[5-(4-nitrophenoxy)-pentyl]-pyrrolidine 

N-[3-(4-cyanophenoxy)-propyl]-diethylamine 

N-[3-(4-acetylphenoxy)-propyl]-diethylamine 

1 -{5-[4-(1 -hydroxyethyl)-phenoxy]-penty!}-pyrrolidine 

N -[4-(4-cyanoph e noxy )-butyl]-d i ethy lam in e 

1-[3-(4-cyanophenoxy)-propyl]-piperidine 

N-[3-(4-cyanophenoxy)-propyl]-hexamethyleneimine 
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N-3-[4-(1-hydroxyethyl)-phenoxy]-propyl-diethylamine 

4-(3-diethylaminopropoxy)-acetophenone-oxime 

1-[3-(4-acetylphenoxy)-propyl]-3-methyl-piperidine 

1-[3-(4-acetylphenoxy)-propyl]-4-methyl-piperidine 

1-[3-(4-propionylphenoxy)-propyl]-piperidine 

as well as their pharmaceutical^ acceptable salts, their hydrates, their hydrated salts, the polymorphic crystalline 
structures of these compounds and their optical isomers, racemates, diastereoisomers and enantiomers, for the 
preparation of a medicament acting as an antagonist of the histamine H 3 -receptors. 

83. Use according to claim 78, characterized in that compound (A) is one of the following compounds: 

— 3, 3-Di methyl butyl 3-piperidinopropyl ether, 

— 3-Phenylpropyl 3-piperidinopropyl ether, 

— 3-(4-ChIorophenyl)propyl 3-piperidinopropyl ether, 

— 2-Benzothiazolyl 3-piperidinopropyl ether, ^ 

— N-Phenyl-3-piperidinopropyl carbamate, 

— N-Pentyl-3-piperidinopropyl carbamate, 

— (S)-(+)-N-[2-(3,3-Dimethyl)butyl]-3-piperidinopropyl carbamate, 

— N-(4-Chlorobenzyl)-S-(3-piperidinopropyl) isothiourea, 

— N-Cyclohexylthiocarbamoyl-N-1 ,4'-bipiperidine, 

— N-Heptanoyl-1 ,4-bipiperidine, 

— 3-Cyclopentyl-N-(3-(1-pyrrolidinyl)propyl)propanamide, 

— N-Cyclohexyl-N'-(1 -pyrrol idinyl-3-propyl)urea, 

— a-(4-Acetylphenoxy)-a , -piperidino p-xylol, 

— a-(4-Acetylphenoxy)-a'-(1-pyrrolidinyl) p-xylol, 

— oc-fS-PhenylpropoxyVa'-piperidino p-xylol, 

— 3-(4-Chlorobenzyl)-5-(2-piperidinoethyl)-1 ,2,4-oxadiazole, 

— 2-((2-Piperidinoethyl)amino)benzothiazole, 

— 5-Piperidinopentylamine, 

— 2-Nitro-5-(6-piperidinohexyl)pyridine, 

— 3-Nitro-2-(6-piperidinohexyIamino)pyridine, 

— 2-(6-Piperidinohexylamino)pyrimidine, 

— N-(6-Phenylhexyl)piperidine, 

— compounds 98 to 107. 

as well as their pharmaceutical^ acceptable salts, their hydrates, their hydrated salts, the polymorphic crystalline 
structures of these compounds and their optical isomers, racemates, diastereoisomers and enantiomers, for the 
preparation of a medicament acting as an antagonist of the histamine H 3 -receptors. 

84. Medicament according to anyone of claims 77 to 83, for the treatment of central nervous system disorders, in par- 
ticular Alzheimer disease, mood and attention alterations, cognitive deficits In psychiatric pathologies, obesity, ver- 
tigo and motion sickness. 

85. Medicament according to anyone of claims 77 to 83, having psychotropic effects, promoting wakefulness, attention, 
memory and improving mood, intended to be used in particular in the treatment of Alzheimer disease and other 
cognitive disorders in aged persons, depressive or asthenic states. 

86. Medicament according to anyone of claims 77 to 82, having nootropic effects, intended to be used in particular in 
treatment to stimulate attention and memorization capacity. 

87. Medicament according to anyone of claims 77 to 83, for the treatment of obesity, vertigo and motion sickness. 

88. Medicament according to anyone of claims 77 to 83, for the treatment of CNS disorders, in particular of aged per- 
sons. 
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